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(57) Abstract 

People vary enormously in their response to disease and also in their response to therapeutic interventions aimed at ameliorating the 
disease process and progression. However, the provision of medical care and medical management is centered around observrations and 
protocols developed in clinical trials on groups or cohorts of patients. This group data is used to derive a standardised method of treatment 
which is subsequently applied on an individual basis. There is considerable evidence that a significant factor underlying the individual 
variability in response to disease, therapy and prognosis lies in a person's genetic make-up. there have been numerous examples relating 
that polymorphisms within a given gene can alter the functionality of the protein encoded by that gene dius leading to a variable physiological 
response. In order to bring about the integration of genomics iiito medical practice and enable design and building of a technology platform 
which will enable the everyday practice of molecular medicine a way must be invented for the DNA sequence data to be aligned with 
the identificatton of genes central to the induction, development, progression and outcome of disease or physiological states of interest. 
According to the invention, the number of genes and their configurations (mutations and polymorphisms) needed to be identified in oixler to 
provide critical clinical information concerning individual prognosis is considerably less than the 100,000 thought to comprise the human 
genome. The identification of the identity of the core group of genes enables the invention of a design for genetic profiling technologies 
which comprises of the identification of the core group of genes and their sequence variants required to provide a broad base of clinical 
prognostic information - *genostics*. The '"GenosticTM" profiling of patients and persons will radically enhance the ability of clinicians, 
healthcare professionals and other parties to plan and manage healthcare provision and the targeting of appropriate healthcare resources to 
those deemed most in need. The use of our invention could also lead to a host of new applications for such profiling technologies, such 
as identification of pereons with particular work or environment related risk, selection of applicants for employment, training or specific 
opportunities or for the enhancing the planning and organisation of healtti services, education services and social services. 
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PROBES USED FOR GENETIC FILING 

People vary enormously in their response to disease and the also in their response to 
therapeutic interventions aimed at ameUorating the disease process and progression. 
However, the provision of medical care and medical, management is centered around 
observations and protocols developed in clinical trials on groups or cohorts of 
patients. This group data is used to derive a standardised method of treatment which is 
subsequently applied on an individual basis (e.g. the comment that drugs are often 
prescribed on the basis that everyone is a 70kg white male). 

It is standard practice for clinicians to prescribe the same starting dose of a particular 
drug for a given indication and then adjust the treatment regimen by monitoring the 
progress of the disease and therapeutic response in individual patients. Observation of 
actual therapeutic outcome following these adjustments to patient's therapy provides 
the basis for determining a prognosis for the disease and developing a clinical 
management plan for patient care (e.g. see Fig 1, algorithm for management of 
schizophrenia, from Fig 1 Taylor and Kerwin 1997, Fig 2 algorithm for treatment of 
depression from Fig 1 Pathare and Paton 1997) and treatment algorithms published by 
the National Cancer Institute). 

The standard practice of clinical management has its disadvantages. In particular it is 
retro-active in that changes to patient management will occur following the 
emergence of therapeutic failures, adverse events or other difficulties in undertaking 
the therapeutic regime (Lazarou et al 1998). 

There is considerable evidence that a significant factor underlying this individual 
variability in response to disease, therapy and prognosis lies in a person's genetic 
make-up. There have been numerous examples relating that polymorphisms within a 
given gene can alter the functionality of the protein encoded by that gene thus leading 
to a variable physiological response (see Marshall 1997a and b for reviews). 

Gene sequence variations that are present at a frequency of less than 1% in the 
population are arbitrarily designated as mutations whilst those at a higher frequency 
are known as polymorphisms (Schafer and Hawkins 1998). 

DNA variants leading to monogemc diseases (e.g. presenilin mutations causing 
Alzheimer's disease, BRCA mutations causing breast cancer) are usually rare in a 
population due to the process of natural selection. However, variants of genes 
involved in, or contributing to, polygenic diseases do not act alone to produce the 
phenotype. As such selection against them occurs only when they are in the 
appropriate condition to cause the disease, as a result of this differential selection 
pressure they the individual variants can exist at quite high frequencies within a 
population. 

Alteration of a single gene may not by itself be detrimental, but in combination with 
certain variants of other genes, may contribute to a disease phenotype (e.g. el-Zein et 
al, 1997, observed that the inheritance of a particular combination of metabohsing 
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genes is strongly associated with lung cancer). The interaction of the relevant variant 
genes may be enough to cause a disease phenotype or spectrum of phenotypes, but in 
many cases other kinds of factors will also influence the course of events (e.g. 
interaction of ApoE genotype and head injury in Alzheimer's disease NichoU et al 
1996). 

The identification of modifier genes that influence the penetrance and expressivity of 
these risk alleles will be key variables in assessing individual risk profiles. It is likely 
that the combination of and interaction between small discrete genetic influences on a 
disease state represent the single largest explanation for the phenotypic variation seen 
in medicine. 

This opens the possibility that the identification of the genes associated with disease 
and an understanding of how these genes interact with the environment, can lead to 
better prediction of the outcome of both the disease and the therapeutic process. This 
in turn would allow the tailoring of resources and therapy to meet the Hkely 
requirements of the individual patient (Marshall 1997a). The net result should be 
improved clinical management, identification of the potential for prevention, the 
reduction of the burden of disability and, ultimately, improved quality of life for the 
individual (Poste 1998). 

As a result of the appreciation of the contribution of genetic variation to medicine, 
considerable effort has been made to determine how individual genetic variations 
affect overall health (including predisposition to disease) and once disease is manifest, 
the likely patterns of progression, responsiveness to treatment and overall prognosis. 

In a quest to understand and plot the limits of genetic variation in humans the Human 
Genome Project was launched in 1990 with a mission to sequence the code of all 
1 00,000 or so human genes by 2002. 

As a result of the Human Genome project not only is the mapping and sequencing of 
the human genome becoming well understood -but also the degree of variability in 
gene sequence between individuals is being documented (Lander 1996). The average 
difference between individuals appears to be around 0.3% which equates roughly to a 
difference in one base pair every 500-1000 base pairs of sequence. The variations are 
known as polymorphisms and such polymorphic variation is thought underlie much of 
the clinical variability observed in patients with disease and in their response to 
therapy. 

The resultant explosion of genetic sequence information has lead to the emerging 
sciences of genomics and proteomics. Within the disciplines technologies have 
evolved (e.g. polymerase chain reaction, single strand conformational polymorphism 
etc) which allow us to read individual sequence data and detect and identify 
polymorphic variation in individuals, in disease states and in different ethnic groups 
(Griffin et al 1997, Little et al 1997). 

As a result of such studies individual genes have been identified which indicate a 
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predisposition to disease or a susceptibility to adverse drug responses (e.g. presenilin 
gene mutations and development of Alzheimer's disease, BRCA gene mutation and 
development of breast cancer, ACE polymorphisms and early onset heart disease, 
cytocl^ome P450 polymorphisms and drug metabolism). 

However, such studies have been completed as academic exercises in scientific 
discovery and involve individual genes and large groups of patients. 

Usually a particular individual response to disease or therapy is likely to result from a 
complex interaction between multiple genes, discrete environmental factors and the 
particular therapeutic approach offered (for example see algorithms in Figs. 1 and 2). 

As a result, despite the many publications concerning the theoretical or potential 
applications of genomics to medicine (e.g. Marshall 1997a and b, Poste 1998, Crooke 
1998), progress in implementing these approaches on a practical level has been 
exceedingly slow. In particular, little progress has been made in the understanding of 
or the ability to prognose individual response to particular disease states or therapeutic 
regimes (Poste 1998). 

In part this has been related to the types of technology available for such studies 
(Marshall and Hodgson 1998). Such techniques as MALDI-TOF (Griffin et al 1997), 
sequencing (Dramanac et al 1998) and molecular beacons (Tyagi et al 1998) are 
complex and relatively slow and require the availability of specialised laboratories 
and highly trained persormel. 

In recent reviews of the field it has been stated that: 

• * within next 10 years when not only all genes (will have been) identified but all 
common intragenic variation also' (Lander 1996). 

• the 'assembly of comprehensive clinical databanks and their use for large-scale 
genetic association studies to define robust disease-gene risk correlations' 
constitutes a significant technological challenge (Poste 1998). 

• * if all human DNA variants were known this set would include all fimctional 
polymorphisms and if they could be analysed in all individuals comparison of 
phenotypes and correlation with genotype might make possible the assignment of 
function to every gene that predisposes to disease of any .kind, and also to non- 
clinical phenotypes including behavioural traits. The sheer task of this is 
ovenvhelming and may never be practicar (Shafer and Hawkins 1998). 

On the basis of the current state of the art it seems clear that translating the colossal 
investment iii the human genome project into a means of revolutionising healthcare 
management requires both substantial creativity in the harnessing of technologies and 
considerable technical invention before its promise of can be realised. 

For the realisation of the promised revolution in medicine two key factors require 
consideratiori; 
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• The human genome is made up of some 100,000 separate genes. 

• Not all genes are of equal biological importance as regards the physiological 
functioning of humans. 

The first issue, that of reading and tracking the volume of information encapsulated in 
the hirnian genome by the sequence of 100,000 genes and their mutations and 
polymorphic variations, is beginning to be addressed by emergent technologies such 
as DNAchips, MALDI-TOF MS (Marshall and Hodgson 1998 see Table 1) and 
PEDIAT-type technologies (Fox 1998). 
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Table 1. The main features of some hybridization array formats currently available (Marshall & 
Hodgson 1998) 



Company 


Arraying method 


Hybridization step 


Readout 


Main focus 


Affymetrix 
(Santa Clara. CA) 


On-chip 

photolithographic 
synthesis of -20-25-mer 
oligos onto silicon 
wafers, which are diced 
in 1 .24 cm^ or 5.25 cm^ 
chips 


10,000-260,000 oligo 
features probed with 
labelled 30-40 
nucleotide fragments 
of sample cDNA or 
antisense RNA 


Fluorescence 


Expression profiling, 
polymorphism analysis, and 
diagnosis 


Brax 

(Cambridge, UK) 


Short synthetic oligo, 
synthesized off chip 


1,000 oligos on a 
'^universal chip" 
probed with tagged 
nucleic acids 


Mass 

specn'omeU7 


Diagnostics, expression 
profiling, novel gene 
identification 


Hyseq 

(Sunnyvale, CA) 


500-2000 m DNA 
samples printed onto 
0.6 cm^ (HyGnostics) 
or --1 8 cm^(Gcne 
Discovery) membranes 


64 sample cDNA 
spots probed with 
8,000 7-mer oligos 
(HyGnostics) or 
<55,000 sample 
cDNA spots probed 
with 300 7-mer oligos 
(Gene Discovery) 


Radioisotope 


Expression profiling, novel 
gene identification, and large- 
scale sequencing (Gene 
Discovery array), 
polymorphism analysis and 
diagnostics (HyGnostics/ 
HyChip arrays), and large- 
sample sequencing (HyChip 
array) 




Prefabricated 5-mer 
oligos printed as 1.15 
cm^ arrays onto glass 
(HyChip) 


Universal 1024 oligo 
spots probed lOkb 

labelled 5-mer oligos 
and ligase 


Fluorescence 




Incyte 

Pharmaceuticals 
(Palo Alto. CA) 


Piezoelectric printing 
for spotting PCR 
fragments and on-chip 
synthesis of oligos 


i (eventually 10,000) 
oligo/PCR fragment 
spots probed with 
labelled RNA 


Fluorescence and 
Radioisotope 


Expression profiling 
Polymorphism analysis, 
Diagnostics 


Molecular 
Dynamics 
(Sunnyvale. CA) 


500-5000 nt cDNAs 
printed by pen onto ~ 1 0 
cm^ on glass slide 


-10,000 cDNA spots 
probed with 200-400 
nt labelled sample 
cDNAs 


Fluorescence 


Expression profiling and 
novel gene identification 


Nanogen 

(San Diego. CA) 


Prefabricated --20 mer 
oligos. captured onto 
electroactive spots on 
silicon wafer, which are 
diced. Into ^ 1 cnrr 
chips 


25,64, 100, 400 (and 
evenmally 10,000) 
oligo spots polarized 
to enhance 
hybridization to 200- 
400 nt labelled 
sample cDNAs 


Fluorescence 


Diagnostics and shon tandem 
repeat identification 


Protogene • 
Laboratories 
(Palo Alto. CA) 


On-chip synthesis of 
40-50-mer oligos onto 9 

cm^ slass chin via 

win vdi^ Via 

printing to a surface- 
tension array 


<8,000 oligo spots 
probed with 200-400 
nt labelled sample 
nucleic acids 


Fluorescence 


Expression profiiing.and 
polymorphism analysis 


Sequenom 
(Hamburg, 
Germany and San 
Diego, CA) 


Off-set printing of 
array, around 20-25- 
mer 


250 locations per 
SpectroChip 
interrogated by laser 
desorbtion and mass 
spectromcny 


Mass 

spectrometry 


Novel gene identification, 
candidate gene validation, 
diagnostics, and mapping 


Synteni 
(Fremont, CA) 


500-5000 nt cDNAs 
printed by tip onto '-4 


^10,000 cDNA spots 
probed with 200-400 
nt labelled sample 


Fluorescence 


Expression profiling and 
novel gene identification 
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cm^ glass chip 


cDNAs 






The Gennan 
Cancer Institute 
(Heidelberg, 
Germany) 


Prototypic DNA 
macrochip with on-chip 
synthesis of probes 
using f-moc or t-boc 
chemistry 


Around 1000 spots on 
a 8x12 cm chip 


Fluorescence/ 
mass spectrometry 


Expression profiling and 
diagnostics 



These new technologies mark a significant advance in the potential application of 
genomic information to the problems of biology and human health. The reason for 
this is their capability of determining or confirmmg a large volume of DNA sequence 
data very quickly at the individual level. In this way they open the door to the 
application of genomic infonmation to the individual patient. 

These technologies are also evolving quickly according to Moore's Law (which posits 
that computer chips' power doubles every 18 months). For instance, three years ago 
the genechips made by leading companies held some 20,000 DNA probes. Currently 
genechips with 65,000 probes are available, and a chip with 400,000 probes has 
recently been produced (Marshall and Hodgson 1998). Applications for such 
technologies have included sequencing, diagnostics (mutation detection in the 
BRCAl gene for cancer), gene discovery, gene expression profiling and gene 
mapping (Marshall and Hodgson 1998). 

However despite their value as research and diagnostic tools, the genechips in 
existence are utilized largely as research tools (Marshall and Hodgson 1998). They 
have not been used as a tool for the express purpose of improving healthcare 
management by enabhng the process of clinical prognosis and facilitating the 
generation of health risk profiles. 

The reason for this is the failure to conceive of or invent an appropriate design which 
identifies the critical core of genes which are the most important in terms of human 
fimction. The genetic variability in this group of genes is the most important 
contributor to the variation in clinical and physiological phenotypes. Not all genes 
are equally important in the normal physiological fiinctioning of the human body nor 
in the induction, development or progression of diseases or physiological states. In a 
given disease, as few as 5-10 genes in different configurations may be of seminal 
importance in determining the vast bulk of inter-individual variability to disease and 
therapeutic approaches (Drews 1997, Goodman and Gillman 1996). 

As such, a device capable of delivering information on 10,000 genes may leave its 
user in grave danger of information overload and render him/her unable to identify 
and abstract the critical information required to enhance patient management or 
healthcare. 

As a result, the translation of such technologies in genechip devices firom research 
tools into healthcare management tools is severely limited ( Marshall and Hodgson 
1998, Poste 1998, Schafer and Hawkins 1997). 

In an effort to overcome this difficulty a consortium of academic and industrial groups 
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(SNP Consortium) has been formed to try and identify the important disease related 
variants of human genes. The technologies to be used are the generation and assembly 
of a SNP map spanning the whole human genome and its application to linkage 
studies. 

However, this approach is still in its infancy and is widely held to face considerable 
technical hurdles in the robust statistical analysis of huge datasets. 

In order to bring about the integration of genomics into medical practice and enable 
design and building of a technology platform which will enable the everyday practice 
of molecular medicine a way must be invented for the DNA sequence data to be 
aligned with the identification of genes central to the induction, development, 
progression and outcome of disease or physiological states of interest: 

Practitioners of molecular healthcare need to be able to; 

• Identify the presence or absence of a selected group of genes and polymorphic 
variants central to the induction, development progression and outcome of disease 
or physiological stateis 

• Focus on polymorphisms that lie within the coding or regulatory regions of the 
gene and are likely to result iii altered structure or expression of the protein. 

• Utilise the data on the core group of genes in order to generate guidelines and 
guidance for the healthcare management of patients or persons. 

The invention described herein identifies the core group of genes required for the 
design development and manufacture of such a valuable aid to clinical management of 
the patient and general healthcare management. 

According to the invention, the number of genes and their configurations 
(mutations and polymorphisms) needed to be identified in order to provide 
critical clinical information concerning individual prognosis is considerably less 
than the 100,000 thought to comprise the human genome. 

The identification of the identity of the core group of genes enables the invention 
of a design for genetic profiling technologies which comprises of the 
identification of the core group of genes and their sequence variants required to 
provide a broad base of clinical prognostic information - 'genostics'. 

By careful and lengthy research of the Hterature, tabulation of data, cross referencing 
of studies and conduction of a variety of experiments we have identified the core 
group of genes, which, if assessed for the presence of their fimctional variants, will 
enable an enhanced prognosis for an individual patient and fonn the basis for 
converting genetic profiling technologies from research tools into universal tools for 
health management. 

Identification of the core group of genes and their functional variants also allows for 

said technologies to be utilised in generating individual health-risk profiles and 
profiling the health-risks of the population at large. The determination and 
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identification of sequence data required to identify the important functional variants is 
readily accomplished by those skilled in the practice of the relevant arts. 

The invention does not provide a method for treatment as such . Nor does it provide a 
direct method of diagnosis of illness or health risk as such . Information obtainable 
using the invention can be used by a medical practitioner to tailor resources and 
therapy to meet the likely requirements of individual patients and selected populations 
of patients. For example in a complex regime or clinical management plan (as seen 
for example in Fig. 1 and 2) the invention allows the better prediction of the outcome 
of both the disease and the chosen therapeutic process. 

The enablement of the invention and the generation of the information required for the 
design of 'genostics* requires: 

1 . Identification of sequence data (Example 1 ). 

2. Assessment of the type and significance of sequence variation in the core group of 
genes (Examples 2,3,4). 

3. Identification of likely genetic variation/disease relationships (Example 5 and 5a). 

4. Means of identifying and detecting additional polymorphisms in the core group of 
genes (Example 6). 

5. A practical approach to data analysis to generate information on 
prognosis(Example 7). 

6. An illustration of how clinical management of a patient can be enhanced by 
utiUsing genetic profiling approaches (Example 8 and 9). 

EXAMPLE 1 

Gene sequence data is readily available in the public domain. 

For the design of the GENOSTIC genechip device, gene sequence data can be 

retrieved, by persons skilled in the art, by searching the following public databases: 



Website 


Address 


Description 


DbEST 


http://www.ncbi.nlm.nih.gov/dbES 
T 


Database of expressed 
sequence tags 


EBI/EMBL 


http://www.ebi.ac,uk/mutations/ 


Mutations 


EBI: The European 
Bioinformatics Institute, 
Hinxton, UK 


http://www.ebi.ac.uk/ebi.home.html 


Nucleotide Sequence Database 


EMBL 


http ://www.ebi.ac.uk/queries/querie 
s.html V 


Nucleotide Sequence Database 


GDB: The Genome 

Database, Infobiogen 
European Node, 
FRANCE 


http://www.gdb.org/gdb/gdbtop.htm 
1 


Human Genome Database 
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niip .// Di oiniormancs. weizmann.ac. il 
/cards/index.htmi 


GeneCards is a database of 
human genes, their products 
and their involvement in 
diseases. 


GeneCIinics ^ 


http://www.geneclinics.org/ 


GeneCIinics (formerly 
Genline) is a knowledge base 
of expert-authored, up-to-date 
information relating genetic 
testing to the diagnosis, 
management, and counseling 
of individuals and families 
with inherited disorders. 




nupj/www.geneinon.ff/genetiion e 
n.html 


The Human Genome Research 
Centre. 


Sequence database 


ni ip ./ /www . ncgr. org/ 


A collection of DNA sequence 
data and related information. 


xivjrx . Human oenonie 
Project Information 


http://w\vw.oml.gov/TechResources 
/Hmnan_Genome/home.html 


Useful background & links. 


numan vjene iviuiaiion 
Database 


http : / / www . uwcm. ac .uk/uwcm/mg/s 
earch 


Mutations 


NCBI 


http://www.ncbi.nlm.nih.gov/ 


KEY SITE. Nucleotide 
Sequence retrieval start point. 


OMIM: Online 
Mendelian Inheritance in 
Man 


http://www,ncbi.nlm.nih.gov/Omim 

/ 


This database is a catalog of 
human genes and genetic 
disorders. 


PubMed 


http://www.ncbi.nbn.nih.gov/PubM 
ed/ 


PubMed accesses MEDLINE 
medica literature database and 
links to full-text journals. It is 
also the literature component 
of the Entrez retrieval system 
for molecular biology 
information. 


xvcscarcn 1 ouis \^ovicnce 
-NCBI) 


n lip V/ www .ncDi . luin.nin. gov/ 0 Clc 
NCE96/ResTools.html 


A Gene Map of the Human 
Genome. 


jtviiuo. xvaaiaiion iiyDna 
Database, Hinxton, UK 


nup^/www.eDi.ac.UK/KJidD 


Radiation Hybrid Database. 


Stanford Human 
Genome Centre 


http ://www.shgc.stanford.edu/ 


Sequence database. 


tiuvvVj. ine riiunan 
Genome Organisation 


http://www.gene.ucl.ac.uk/hugo 


HUGO IS the mtemational 
organisation of scientists 
involved in the Human 
Genome Project. 


TIGR: The Institute for 
Genomic Research 


http://www.tigr.org/ 


Genomic databases. 


The National Human 
Genome Research 
Institute 


http ://www.nhgri.nih.gov/ 


Access to sequence databases 
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The Whitehead Institute 
Center for Genome 
Research 


http://www.genome.wi.mit.edu/ 


Genome map and sequence 
information. 


Unigene: Unique Human 
Gene Sequence 
Collection. (NCBI) 


http://www.ncbi.nlm.nih.gov/UniGe 
ne/index.html 


UniGene is a system for 
automatically partitioning 
GenBank sequences into a 
non-redundant set of gene- 
oriented clusters. Each 
UniGene cluster contains 
sequences that represent a 
unique gene, as well as related 
iniormation <iiirh nc th^» ticcuA 
types in which the gene has 
been expressed and map 
location. 


University of Oklahoma 


http://dnaLchem.ou.edu/mdex.html 


Genomic databases 


WEHI, Melbourne, Aus 


http://wehih.wehi.edu.au/srs/srsc/ 


Sequence Retrieval System 
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Genes coding for proteins known to play a key role in organ function or disease are 
designated 'candidate genostic genes'. Variations within the gene structure may alter 
the regulatory or structural integrity of the gene product leading to enhancement or 
reduction in the specific function (e.g. receptor binding, enzyme activity). The exact 
role that a candidate gene plays in disease, prognosis and healthcare management can 
be fully ascertained by assessing the effects of variation in gene structure in particular 
patient groups, populations or individuals (see examples 2,3 and 4). 

EXAMPLE 2 -Candidate Genostic Genes 

Human Neuronal Nitric Oxide Synthetase 

Gene Map Locus: 12q24.2q24.31(bMIM Ref 163731). 

One candidate 'genostic' gene is the gene encoding nitric oxide synthetase (NOS-1). 

The enzymes responsible for NO synthesis in man constitute a family with at least 
three distinct isoforms: inducible, endothelial, and neuronal Neuronal NO synthetase 
(NOS-1) is localised to human chromosome 12, and participates in diverse biologic 
processes including neurotransmission, the regulation of body fluid homeostasis, 
neuroendocrine physiology, control of smooth muscle motility, sexual function and 
monocyte biology. 

Burnett et aL (1992) localized NO synthase to rat penile neurons innervating the 
corpora cavernosa and to neuronal plexuses in the adventitial layer of penile arteries. 
They demonstrated that small doses of NO synthase inhibitors abolished 
electrophysiologically induced penile erections establishing that nitric oxide is a 
physiologic mediator of erectile function. 

Kharazia et aL (1994) found that all neurons in the striatum and many in the cortex 
were positive for nitric oxide synthase indicating a role of NOS in brain function. 

NOSl cDNA clones contain different 5-prime terminal exons spliced 
to a common exon 2. Xie et al. (1995) demonstrated that the unique exons are 
positioned within 300 bp of each other but separated from exon 2 by an intron that is 
at least 20 kb long. A CpG island engulfs the downstream 5-prime terminal exon. In 
contrast, most of the upstream exon resides outside of this CpG island. The upstream 
exon includes a GT dinucleotide repeat. The expression of these 2 exons is subject to 
transcriptional control by separate promoters. Nitric oxide is synthesized in skeletal 
muscle by neuronal-type NO synthase, which is localized to sarcolemma of fast- 
twitch fibers. Synthesis of NO in active muscle opposes contractile force. Brenman et 
al. (1995) showed that NOS 1 partitions with skeletal muscle membranes owing to 
association of enzyme with dystrophin, the protein mutated in Duchenne muscular 
dystrophy. The dystrophin complex interacts with an N-terminal domain of NOSl that 
contains a GLGF motif. Both humans with DMD and mdx mice show a selective loss 
of NOSl protein and catalytic activity from muscle membranes. NOSl -deficient mice 
are resistant to neural stroke damage following middle cerebral artery ligation. Nelson 
et al. (1995) reported a large increase in aggressive behavior and excess, inappropriate 
sexual behavior in NOSl 'knockout' mice. Initial observations indicated that male (but 
not female) NOSl -deficient mice engaged in chronic aggressive behavior. 



wo 99/64627 



12 



PCT/GB99/01780 



Magee et al. (1996) used PGR to clone a novel fom of neuronal NOS from rat penile 
RNA. This NOS cDNA was termed PnNOS for 'penile neuronal NOS.' Sequencing 
revealed that the PnNOS cDNA was identical to rat cerebellar neuronal NOSl except 
for a 102-bp insertion in PnNOS. Repetition of RT-PCR showed PnNOS to be the 
only form of NOSl expressed in rat penis, urethra, prostate, and skeletal muscle. 
PnNOS may be responsible for the synthesis of nitric oxide during penile erection and 
may be involved in control of the tone of the urethra, prostate, and bladder. 

Using the available genomic sequence of neuronal NOS-1 it is possible to identifiy those parts 
of the gene which show variation sufficient to alter the normal functioning of the gene. 

1 . ) Transcriptional Promoter Sequences: 

Sequence mutations in the promoter region of the NOSl gene will allow the 
identification of individuals with altered transcriptional regulation control. 

2. ) RNA Processing (Splicing) Sequences: 

Characterise mutations in the intron/exon structure of the NOSl gene to identify 
individuals with altered RNA splicing patterns. These results in truncated proteins or 
splice variants with an altered function. 

3. ) Messenger RNA Translation and Stability Sequences: 

Sequence and characterise mutations within the repetitive sequences located in the 3' 
untranslated region of the NOS-1 gene. These individuals have altered translational 
control of their mRNA. 

4. ) DNA Sequences Involved in Genomic Rearrangement or Expansion: 

The presence of Alu-l repeat, which are known to cause recombination, allows one to 
detect gross chromosomal rearrangements. Changes in either the sequence or the 
genomic structure may well correlate with clinical or pathological symptoms. 

102-bp insertion will also be involved in the functional variation of activity involving 
the lurogenital tract. 

5. ) Coding Sequences: 

Mutations and polymorphisms in the coding (exon) sequences of the NOS-1 gene will 
result in changes at the structural level of the protein with functional changes. Amino 
acid substitutions, within neuronal NOS- 1 , will play a role in ageA)rain related 
neuronal defects. 

The specific sequences are detailed in Table 2. 
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TABLE 2: Summary of Genome Elements within the Neuronal Nitric Oxide 

Synthetase Gene, 



Gene Anatomy 


Key Region 


Functional Elements 


1. 5' Flanking Region: 


GC-enriched sequences: 


DNA methyltransferase foot print region 
CpG Island 




Promoter elements 


TATA box 

Inverted CAAT boxes 
AP-2-like element 
CREB/ATF element 
c-Fos element 
NF-kB-like 
ETS-binding sites 
TEF-l/MCBF binding sites 
NRF-1 binding sites 
RNA Pol m site 


2. Exon Coding Regions 




Translation initiation exon 2 
Translation termination exon 29 


3. RNA Processing 




Intron/exon boundaries (1-29) 
Cassette splicing exons 9-11 


4. RNA Translation 




3' Untranslated Region 


5. Insertion 




102bp insertion 


6.Repetitive Sequences 




Alu-l family 
Dinucleotide repeats 



These variations in the genomic structure of the human NOS 1 gene are important in 
controlling the physiological role of NOS in nonnal or disease states in himians. 
Alterations in the physiology of NOS have significant healthcare indications (i.e 
stroke, cardiac and circulatory disease, urogenital disease and dysfunction, psychiatric 
symptoms and musculoskeletal disorders). 

In consideration with an assessment of the functional variation in other genes, 
identification of the pattern of NOS 1 gene variation in a patient cohort, population or 
individual offers a powerful practical tool for improving the management of 
healthcare and the prognosis of health risk. 



EXAMPLE 3 

Voltage -gated calcium channels 

Gene map locus (OMIN Ref.60101 1) 

Other candidate *genostic' genes are the calciimi channel subunit genes. 

There are six functional subclasses of calcium channel. Voltage-dependent Ca(2+) 
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channels not only mediate the entry of Ca(2+) ions into excitable cells but are also 
involved in a variety of Ca(2+) - dependant processes, including muscle contraction, 
hormone or neurotransmitter release and gene expression. 

Calcium Channels are multi-subunit complexes and the channel activity is directed by 
a pore-forming alpha- 1 sub-unit. The auxiliary sub-units beta, alpha-2/delta, and 
gamma regulate channel activity. Ca(2+) currents have been described on the basis of 
their biophysical and phamiacological properties and include T-, Q-, and 

R- types. 

P/Q type channels colocalise with a subset of docked vesicles at the synapse where 
they control exocytosis, demonstrated by the sensitivity of various types of 
neurotransmission to specific blockers of these channels. P/Q type channels are 
involved in CSD (cortical spreading depression - which causes the aura or visual 
symptoms of migraine) and release of neurotransmitters, including 5-HT (migraine 
patients have systemic disturbance of 5-HT metabolism). 

The distinctive properties of each of the Ca(2+) channel types are primarily related to 
the expression of a variety of alpha- 1 isoforms (Dunlap et al, 1995). There are at least 
6 classes of alpha- 1 subunits: alpha-1 A, B, C, D, E and S. They are derived firom 6 
genes representing members of a gene family. The alpha-1 A, B and E isoforms are 
abundantly expressed in the neuronal tissue. The genes encoding the alpha-1 A, B, and 
E isoforms are symbolised CACNL1A4, CACNL1A5, and CACNLl A6 respectively. 

The CACNLl A4 gene was assigned to 19pl3, (Diriong et aL, 1995). The gene was 
characterised by Ophoff et al. (1996) in preparation for a mutation search in 
neurological disorders that map to 19pl3. They found that the gene covers 300 kb 
with 47 exons and reported the amino acid sequence for residues 1-2262. Sequencing 
of all the exons and their surroundings revealed polymorphic variations, including a 
(CA)n-repeat, a (CAG)n-repeat in the 3-prime-UTR, and different types of deleterious 
mutations in 2 neurological disorders; familial hemiplegic migraine and episodic 
ataxia type 2. Thus, these 2 neurological disorders are allelic channelopathies. 

Calcium channels are also known to be important in regulating the function of the 
heart (particularly arrhythmias) and a number of drugs express their therapeutic 
effects by blocking myocardial Ca(2+) or prolonging the activation time of the 
channel (Brody, Lamer and Minneman 1998). Polymorphic variation can help predict 
individual response to injury and disease,. the symptoms and consequences of 
cardiovascular disease, dysfunction and damage to the system. 



EXAMPLE 4 

Lipoprotein lipase LPL 

Gene map locus (OMIN Ref 238600) 

A third example of a candidate for a *genostic' gene is the enzyme lipoprotein lipase 
(LPL). 
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Human lipoprotein lipase is a member of a lipase gene family, which also includes the 
hepatic and pancreatic lipiases. LPL is located on the surface of endothelial cells of 
capillaries where it hydrolyses triacylglycerols of plasma lipoproteins to fatty acids 
and glycerol. These fatty acids are then taken up by cell and used for energy 
production. The enzyme plays a central role in lipid metabolism and is a candidate 
susceptibility gene for cardiovascular disease. 

The LPL gene contains ten exons spanning 30kb and encodes a protein of 475 amino 
acids and has several well characterised functional domains including the APOC-II 
binding site, the heparin-binding clusters used to localise LPL to the endothelial wall 
and the domains that contribute to the active site. 

Diseases that affect the metabolism and transport of lipids frequently result in 
abnormally high plasma triacyglycerols and or cholesterol that are often associated 
with coronary artery disease, artherosclerosis and/or obesity. DNA sequence variation 
in genes that encode many of the enzymes and proteins involved in lipid metabolism 
and transport (including LPL) have been identified and associated with clinically 
abnormal lipid profiles. 

The LPL gene sequence has been shown to contain distinct sequence variations 
among populations, (Nickerson et al, 1998). Nickerson et al described 88 variants in a 
region of the LPL gene, 90% of which were single nucleotide polymorphisms (SNPs), 
the remaining being insertion-deletion variations. 81 variants were found in intronic 
regions, and 7 in the exonic sequence. Only 4 of the exonic variants altered the 
protein sequence. 

Assessing the functional variability of the LPL gene in conjunction with the 
functional variabilty of other core genes will provide a tool in predicting the 
likelihood of developing a range of diseases including the symptoms and 
consequences of coronary artery disease, artherosclerosis and/or obesity. 

As shown above, sequence data for genes of interest can be readily obtained. Genetic 
variation in specific regions of genes can also be determined. The identification of a 
core group of genes which have important effects on the key physiological and 
pathophysiological processes in human disease would form an important medical 
advance. 

A device or detector configured and designed using this core group of genes 
(GENOSTIC) would have a general utility in the practice of medicine and healthcare 
management for: 

• prognosing the course of illness 

• predicting likely therapeutic response 

• identifying potential adverse event profile. 



EXAMPLE 5 
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LIST OF GENES WITH KNOWN ASSOCIATION WITH DISEASE 

The following are examples of genes with known associations with disease which 
can be discerned by a careful review of the medical and biochemical literature and by 
experimentation. Many such genes can also be identifed by a review of publicly 
available databases e.g. Himian Gene Mutation Database 

(http://www/uwcm.ac.uk/uwcm/mg/search/), OMIM Database 
(http://www.ncbi.nIm.nih.gov/omim) or GENECARDS 
(http:/^ioinfo^matics.wei2mann.ac,il/cards/index.html). 

Note: The tabulated genes are listed in alphabetical groups, but the numbering of 
genes within each group is not necessarily continuous. 
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20: STKll 


20: TNF 




24. KFco5 


21: SPTAl 


^ J '1*1 II ^.^^ 
21: THPO 




2j: Kr a5 


23: SH2D1A 


22: TCF2 




2o: KAul 


24: SCNNIB 


23: TPO 






25: bi 


24: TEK 






26: bCAl 


25: TPM3 






27: SLC2A1 


26: TYRPl 






2o: bELE 


27: TGFBI 






^ 1 , C A A 1 

j1: bAAl 


28: TSUB 






j2: biNLA 


29: TNNI3 






33: bUDj 


Ti^. T^TX TT^O 

30: TIMP3 








J 1 . 1 CV^ 1 J\ 






35: SLC6A4 


32: TAPl 






36: SRK 


33: TCF14 






37: SLC5A1 


36: TH 






39: SLC10A2 


37: TSHR 








38:THRB 








39: TAP2 








40: TGFBR2 
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u 


V 


W 


X 


1: UMPS 


1: VWF 


1: WTl 


1: XPA 


2: UGB 


2: VDR 


2: WFSl 


2: XDH 


3: USH2A 


3: VMD2 


3: WRN 


3: XPC 


4: UFDIL 


4: VHL 


4: WAS 


6: XK 


5: ugtld 






8: XIST 


6: UROD 






9: XRCC9 










8: UCP3 








9: UROS 








lOrUGTl 
















Y 


Z 








1:ZIC2 








2: ZIC3 







EXAMPLE 5a 

POLYMORPHIC VARIATION 

For each gene, sequence data concerning the existence of polymorphic variation can 
be located. For example, below are the details of the polymorphic variations of six 
genes, representative of major gene product/protein categories on the core list. 

Categorj' 1 - Enzymes 

a-giucosidase 



Mutation type 


Total number of mutations 


Nucleotide substitutions (missense / nonsense) 


20 


Nucleotide substitutions (splicing) 


4 


Nucleotide substitutions (regulatory) 


0 


Smnll deletions 


7 


Small insertions 


0 


Small indels 


0 


Gross deletions 


1 


Gross insertions & duplications 


0 


Complex rearrangements (including inversions) 


1 


Repeat variations 


0 


TOTAL 


33 



Accession 
Number 


Codon 


Nucleotide 


Amino acid 


CM970540 


40 


cCGA-TGA 


Arg-Term 


CM950491 


299 


CTG-CGG 


Leu-Arg 


CM980577 


309 


cGGG-AGG 


Gly-Arg 


CM9I0167 


318 


ATG-ACG 


Met-Thr 


CM900102 


402 


aTGG-CGG 


Trp-Arg 


CM940798 


519 


cATG-GTG 


Mct-Val 



Phenotype 

Glycogen storage disease 2 
Glycogen storage disease 2 
Glycogen storage disease 2 
Glycogen storage disease 2 
Glycogen storage disease 2 
Glycogen storage disease 2 
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CM9l0i68 


521 


cGAG-AAG 


Glu-Lys 


Glycogen storage disease 2 


CM940799 


545 


CCT-CTT 


Pro-Leu 


Glycogen storage disease 2 


CM980578 


566 


cTCC-CCC 


Ser-Pro 


Glycogen storage disease 2 


CM930287 


643 


cGGG-AGG 


Gly-Arg 


Glycogen storage disease 2 


CM940800 


645 


GACg-GAA 


Asp-Glu 


Glycogen storage disease 2 


CM980579 


645 


cGAC-AAC 


Asp-Asn 


Glycogen storage disease 2 


CM950492 


645 


cGAC-CAC 


Asp-His 


Glycogen storage disease 2 


CM94080I 


647 


TGCg-TGG 


Cys-Trp 


Glycogen storage disease 2 


CM980580 


648 


cGGC-AGC 


Gly-Ser 


Glycogen storage disease 2 


CM980581 


672 


CGG-CAG 


Arg-Gln 


Glycogen storage disease 2 


CM980582 


672 


gCGG-TGG 


Arg-Trp 


Glycogen storage disease 2 


CM930288 


725 


cCGG-TGG 


Arg-Trp 


Glycogen storage disease 2 


CM980583 


768 


CCC'CGC 


Pro-Arg 


Glycogen storage disease 2 


CM930289 


854 


cCGA-TGA 


Arg-Term 


Glycogen storage disease 2 



Accession 

Number 

CS941486 

CS971665 

CS941487 

CS971666 



IVS 

1 

6 

10 

16 



Donor/ 

Acceptor 

as 

as 

ds 

ds 



Relative 

location 

-13 

-22 

+1 

+2 



Substitution 

T-G 
T-G 
G-C 
T-C 



Accession 
Number 
CD981927 
CX)972136 
CD941678 
CD961963 470 
CD941679 485 
CD981928 674 
CD951684 902 



Location/ 
codon 
126 
160 
174 



Phenotype 

Glycogen storage disease 2 
Glycogen storage disease 2 
Glycogen storage disease 2 
Glycogen storage disease 2 



Deletion 

GCAGCCC^TGGtgCrrCTTCCCA 

CACCTTC^TTCccCAAGGACATC 

TGATG^GAGACtGAGAACCGCC 

CATCACC^AACgagaCCGGCCAGCC 

CGGGTCC^ACTgccttccccgactTCACCAACCC 

CGGAAC^CACAacaGCCTGCTCAG 

GCAGCTG^CAGaagGTGACTGTCC 



Description 

536 bp I17E18-332 to E18I19+39 
(mutation described at genomic DNA level) 

Description 

Ins C nt. 2741, ins G nt. 2743 



Phenotype 

Glycogen storage 
Glycogen storage 
Glycogen storage 
Glycogen storage 
Glycogen storage 
Glycogen storage 
Glycogen storage 



disease 2 
disease 2 
disease 2 
disease 2 
disease 2 
disease 2 
disease 2 



Phenotype 

Glycogen storage disease 2 
Phenotype 

Glycogen storage disease 2 



Category 2 - Transport and Storage 



Albumin 



Mutation type 


Total number of mutations 


Nucleotide substitutions (missensc / nonsense) 


21 


Nucleotide substimtions (splicing) 


2 


Nucleotide substitutions (regulatory) 


0 


Small deletions 


2 


Small insertions 


1 


Small indeis 


0 


Gross deletions 


0 


Gross insertions & duplications 


0 


Complex rearrangements (including inversions) 


0 


Repeat variations 


0 


TOTAL 


26 
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Accession 
Number 
CM9 10024 
CM940018 

CM9 10025 
CM9 10026 
CM900011 
CM940019 
CM940020 
CM9 10027 
CM940021 
CM920015 
CM970070 
CM940022 
CM940023 
CM940024 
CM9 10028 
CM910029 
CM900012 
CM930016 
CM940025 
CM9 10030 
CM940026 



Codon 


Nucleotide 


Amino acid 


Phenotvpe 


1 


GAT-GTT 


Asp-Val 


Albumin variant 


3 


aCAC-TAC 


His-Tyr 


Albumin variant 


-1 


CGA-CAA 


Arg-Gb 


Albumin variant 


-2 


COT-CAT 


Arg-His 


Albumin variant 


.2 


tCGT-TGT 


Arg-Cys 


Albumin variant 


32 


tCAG-TAG 


Gln-Tenn 


Analbuminaemia 


114 


cCGA-TGA 


Arg-Tenn 


Analbuminaemia 


128 


CAT-CGT 


His-Arg 


Albumin variant 


214 


TGGg-TGA 


Trp-Term 


Analbuminaemia 


218 


CGC-CAC 


Arg-His 


Albumin variant 


218 


CGC-CCC 


Arg-Pro 


Dysalbuminaemic 


225 


cAAA-CAA 


Lys-Gln 


Albumin variant 


276 


AAGg-AAC 


Lys-Asn 


Albumin variant 


313 


AAGg-AAT 


Lys-Asn 


Albumin variant 


365 


GAT-GTT 


Asp-Val 


Albumin variant 


372 


cAAA-GAA 


Lys-Glu 


Albumin variant 


501 


aGAG-AAG 


Glu-Lys 


Albumin variant 


505 


tGAA-AAA 


Glu-Lys 


Albumin variant 


563 


cGAT-AAT 


Asp-Asn 


Albumin variant . 


570 


cGAG-AAG 


Glu-Lys 


Albumin variant 


573 


tAAA-GAA 


Lys-Glu 


Albumin variant 



Accession 
Number 

CD941562 
CD9 10474 



Location/ 
codon 

566 
579 



Deletion 

TAAGGAC^ACCtGCTTTGCCGA 
TGCTGCA-^AGTcAAGCTGCCTT 



Phenotype 

Albumin variant 
Analbuminaemia 



Accession 

Number 

CI941818 



Nucleotide 
9156 



Codon Insertion 
267 A 



Phenotype 
Analbuminaemia 



Category 3 - Structural Proteins 



Collagen IV alpha 3 



Mutation type 


Total number of mutations 


Nucleotide substitutions (missense / nonsense) 


2 


Nucleotide substitutions (splicing) 


1 


Nucleotide substitutions (regulatory) 


0 


Small deletions 


2 


Small insertions 


0 


Small indels 


0 


Gross deletions 


0 


Gross insertions & duplications 


0 


Complex reanangements (including inversions) 


0 


Repeat variations 


0 


TOTAL 


5 



Accession 



Codon Nucleotide 



Amino acid 



Phenotype 
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Number 

CM940306 

CM940307 

Accession 

Number 

CS951356 

Accession 
Number 
CD951631 
CD941648 



1481 
1524 



aCGA-TGA 
TCA-TGA 



IVS 

5 



Donor/ 
Acceptor 

as 



Relative 
location 
-320 



Arg-Term 
Ser-Term 



Substitution 
G-T 



Alport syndrome 
Alport syndrome 

Phenotype 
Alport syndrome 



Location/ 
codon 

1448 
1471 



Deletion Phenotype 

TTTGTCTrCAcccgacaCAGTCAAACC Alport syndrome 
AGTGGGT^TTTcttrtCTTTTTGTAC Alport syndrome 



Category 4 - Immune Protection and inflammation 
Interleukin 4 receptor 



Mutation type 


Total number of mutations 


Nucleotide substitutions (missense / nonsense) 


1 


Nucleotide substitutions (splicing) 


0 


Nucleotide substimtions (regulatory) 


0 


Small deletions 


0 


Small insertions 


0 


Small indels 


0 


Gross deletions 


0 


Gross insertions & duplications 


0 


Complex rearrangements (including inversions) 


0 


Repeat variations 


0 


TOTAL 


I 



Accewioii Codon Nucleotide Amino acid Phenotype 
Number 

CM970744 576 CAG-CGG Gln-Arg Atopy, association with 



Category 5 - Generation and Transmission of Nervous Impulses 



Prion protein 



Mutation type 


Total number of 
mutations 


Nucleotide substitutions (missense / nonsense) 


14 


Nucleotide substitutions (splicing) 


0 


Nucleotide substitutions (regulatory) 


0 


Small deletions 


0 


Small insertions 


0 


Small indels 


0 


Gross deletions 


0 


Gross insenions & duplications 


0 


Complex rearrangements (including inversions) 


0 


Repeat variations 


0 


TOTAL 


14 
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Phenotype 

Gerstmann-Straeussier syndrome 
Gerstmaim-Straeusslcr syndrome 
Gerstmanii-Straeussler syndrome 
Gerstmann-Straeussler syndrome 
Schizophrenia 
Creutzfeld- Jakob syndrome 
Creutzfeld- Jakob syndrome 
Spongiform encephalopathy, familial 
Gerstmann-Straeussler syndrome 
Creutzfeld- Jakob syndrome 
Creutzfeld- Jakob syndrome 
Creutzfeld- Jakob syndrome 
Gerstmann-Straeussler syndrome 
Creutzfeld-Jakob syndrome 



Category 6 - Growth and Differentiation 



Vitamin D receptor 



Mutation type 


Total number of 
mutations 


Nucleotide substitutions (missense / nonsense) 


10 


Nucleotide substitutions (splicing) 


1 


Nucleotide substitutions (regulatory) 


0 


Small deletions 


0 


Small insertions 


0 


Small indels 


0 


Gross deletions 


0 


Gross insertions & duplications 


0 


Complex rearrangements (including inversions) 


0 


Repeat variations 


0 


TOTAL 


11 



Phenotype 

Rickets, vitamin D resistant 
Rickets, vitamin D resistant 
Rickets, vitamin D resistant 
Rickets, vitamin D resistant 
Rickets, vitamin D resistant 
Rickets, vitamin D resistant 
Rickets, vitamin D resistant 
Rickets, vitamin D resistant 
Rickets, vitamin D resistant 
Rickets, vitamin D resistant 



Accession 


Codon 






Number 


Niicleotide 


Amino acid 


CM890102 


102 


CCG-CTG 


Pro- Leu 


CM930595 


105 


CCA-CTA 


Pro-Leu 


CM890103 


117 


GCA-GTA 


Ala-Val 


CM890104 


129 


cATG-GTG 


Met-Val 


CM971202 


171 


AAC-AGC 


Asn-Ser 


CM910305 


178 


cGAC-AAC 


Asp-Asn 


CM930596 


ISO 


cGTC-ATC 


Val-Ile 


CM971203 


183 


cACA-GCA 


Thr-Ala 


CM920588 


198 


TTC-TCC 


Phe-Ser 


CM890105 


200 


cGAG-AAG 


Glu-Lys 


CM961i33 


208 


CGC-CAC 


Arg-His 


CM930597 


210 


gGTT-ATT 


Val-ne 


CM920589 


217 


CAG-CGG 


Gln-Arg 


CM930598 


232 


ATG-AGG 


Met-Arg 



Accession 
Number 


Codon 


Nucleotide 


Amino acid 


CM971505 


30 


cCGA-TGA 


Arg-Temi 


CM880062 


33 


GGC-GAC 


Gly-Asp 


CM961380 


46 


GGC-GAC 


Gly-Asp 


CM9 10389 


50 


CGA-CAA 


Arg-Gln 


CM880063 


73 


CGA-CAA 


Arg-Gln 


CM900227 


SO 


CGG-CAG 


Arg-Gln 


CM930718 


152 


cCAG-TAG 


Gin-Term 


CM930719 


274 


CGC-CTC 


Arg-Leu 


CM890115 


295 


TACc-TAA 


Tyr-Temi 


CM971506 


305 


CACa-CAG 


His-Gln 



Accession 
Number 

CS961654 4 



IVS 



Donor/ 
Acceptor 

ds 



Relative 
location 

+5 



Substitution Phenotype 

G-C Rickets, vitamin D resistant 



The identification of the core group of genes considered to have an important effect 
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on the physiological and pathophysiological processes of disease enables attention to 
be focussed on ascertaining, identifying and cataloguing the genetic vatriation within 
the core group of genes utilising tried and tested technologies and techniques. 



EXAMPLE 6 

IDENTIFYING AND DETECTING POLYMORPHIC VARIATION 
IN THE CORE LIST OF GENES 

The human genome is known to be highly variable in different individuals. Variation 
exists in approximately one nucleic acid residue in every 300. Although a single 
nucleic acid change (single nucleotide polymorphism, SNP e.g. Schafer and Hawkins 
1997, Nickerson et al 1998, Rieder et ari998, SNP Consortium 1999) is the 
commonest form of genetic variation, other more complex forms also occur for 
example: 



Type of variation 


Example 


Deletion 


intronic deletion in the angiotensin 
. convening enzyme gene 


Insertion 


144bp insertion in the prion gene 


Repeats 


Huntingtin gene in Huntington's chorea 



These more complex forms of genetic variations account for more than 40% of the 
genetic changes associated with human disease. 

Variations in human gene sequences, which are present in more than 1% of the 
population, are known as polymorphisms. These changes in genetic sequence can be 
detected by a variety of methods, which allow the direct sequencing and correct 
alignment of nucleotides (e.g. the Sanger method). However, this method is prone to 
error and multiple runs are required to ensure accuracy. More recently (Schafer and 
Hawkins 1997, Gilles et al 1999) many other techniques have been developed to, 
accurately and sensitively, identify the presence of polymorphic variation based on: 

• restriction fragment length polymorphisiris using Southem blots 

• allele specific extensions of a detection primer using high fidelity enzymes 

• scanning for single strand conformational poljnnorphisms 

• gel mobility detection of heteroduplexs 

• detection of denaturing gradient differences using gel electrophoresis 

• ribonuclease cleavage of RNA:RNA or RNA:DNA heteroduplexes 

• chemical cleavage of heteroduplex ihismatches 
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• gel based detection of resolvase cleavage using T4 endonuclease 

• radioactive labelling and multi-photon detection 

• detection of altered banding patterns on gels using cleavage fragment length 
polymorphisms 

• recognition of heteroduplex mismatches using E. Coli mismatch repair enzymes 

• DNA variation detection using denaturing high performance liquid 
chromatography 

• matrix assisted laser desorption/ionisation time of flight mass spectrometry 

• electronic array of DNA probes on silicon microchips 

Therefore, given an identified gene sequence, the technology to identify polymorphic 
variation is well established and is generally applicable to any section of the human genome. 
(Nickerson et al 1998, Wang et al 1998, Rieder et al 1999). 

In addition computational approaches can also be used to search for and assess polymorphic 
variation in existing gene sequence databases (as confirmed by Buetow et al 1999). 

Thus the methods of generating the nucleotide sequence required for the design of an array 
or chip is well known to those skilled in the art. 

However, for the purposes of an array design it would be useful to estabUsh the frequency of 
a given polymorphism in the general population and thus derive a way of assessing its likely 
clinical importance. Polymorphisms are defined as being a genetic variation present in more 
than 1% of the population. In order to determine the frequency of a polymorphism in a given 
population a number of individual DNA samples will need to be investigated- The table 
below provides the number of DNA samples, which will need to be examined in order to 
determine the frequency of polymorphisms at a particular threshold of statistical certainty. 



NUMBER OF DNA SAMPLES REQUIRED TO 
DETECT POLYMORPHISMS 



Minimum Allele 


Appears Once 


Appears Twice 


Statistical 


Frequency 




Certainty 


>1% 


58 


97 


90% 




75 


119 


95% 




115 


166 


99% 


>5% 


12 


19 


90% 




15 


24 


95% 




23 


33 


99% 


> 10% 


6 


10 


90% 




8 


12 


95% 




11 


16 


99% 
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E.g. if a particular variant appears twice in 166 DNA samples, we can be 99% sure that the variant allele is 
present in > I % of the population. 

The technologies and methodologies required for the identification and tabulation of 
polymorphic variation are of considerable value in the identification of genetic 
variation, which will be informative in the practice of medicine. 

This invention provides a means of fusing the genomic and pharmacological profiles 
together with their clinical associations in such a way as to enhance and enable the 
provision of individually tailored therapeutic packages for enhanced healthcare 
management. 

In addition, the use of such devices and the tabulating of genomic variations that lead 
to or predispose to disease, will lead to revolutionary insights into the 
pathophysiology of diseases. These may well lead to the classical definitions of 
disease states being sub-divided or re-organised into specific genomic configurations, 
creating the potential for new therapeutic approaches (as indicated in Drews and 
Ryser 1997). 

The actual demonstration of associations between disease, outcomes, adverse events 
or specific symptom clusters will emerge as the result of clinical trials and . 
investigations using accepted approaches and methods. 

EXAMPLE 7 - ANALYSIS OF DATABASE TO ASCERTAIN 
GENOTYPE/PHENOTYPE RELATIONSHIPS 

The generation of genetic profiling data and its analysis alongside clinical information 
derived from patients presents considerable challenges for data handling and analysis. 
The volume of information, number of information categories and the variable nature 
of the information (e.g. dimensional or categorical) ensure that the operation of a 
database combining genetic and clinical information to generate a prognostic outcome 
is a complex task. 

However, the complexity can be dealt with using existing analytical approaches. 
Association analysis between genetic polymorphisms can be dealt with by using 
standard statistical techniques (analysis of variance, meta-analysis etc) with 
appropriate corrections for multiple testing. The thresholds for statistical significance 
will be derived from scientific convention (e.g. significance at the 5% level following 
Bormferoni correction). The data concerning genotype/phenotype relationships 
between the core group of genes and cUnical signs and symptoms and therapeutic 
interventions will form a central component of the database. 

The creation of a database containing and elaborating on such genotype/phenotype 
relationships will become an important tool for the practice of molecular medicine and 
the development of healthcare management. In order to derive benefit from such a 
database it must be capable (following interrogation using a patients profile of genetic 
variation derived from the core group of genes) of analysing the profile and providing 
a meaningful output to the healthcare professional which will provide guidance on the 
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prognosis, healthcare management and therapeutic interventions appropriate to the 
patient. 

The generation of such an output can be achieved using machine learning algorithms. 
The genetic algorithm (Goldberg 1989, Fogarty and Ireson 1994) has been shown to 
provide a general process for achieving good results for search in large noisy domains, 
Starting from a population of randomly generated points in a search space, and given 
an evaluation of each of those points, the genetic algorithm is designed to converge 
the population to an optimum point in the search space. Processes of data selection, 
crossover, mutation and replacement of old members of the dataset achieve this with 
new members of more value. The effective use of the genetic algorithm process is a 
representation of the search space, which is responsive to the heuristics, embodied in 
the genetic operators. 

The user must also supply an evaluation function identifying the degree to which the 
point in space approaches an optimum (^weighting') such that the selection operator 
for propagation through the dataset can choose them. 

The genetic algorithm can be used to find predictively meaningful categories that is: 

• intervals of continuous attribute values 

• sets of nominal attribute values 

• combinations of attributes 

Together these attributes can create a simple Bayesian classifier for aspects of 
healthcare management. 

Additional techniques (e.g. Bahadur-Lazarsfeld expansion) enable second order 
approximation of dependencies between predictive attributes. This allows the full 
complexity of the individual's genetic variation profile and the specifics of their 
clinical, psychological and social state to be assessed in order to produce an output 
concerning their prognosis, healthcare management and the possibilities for 
therapeutic intervention. 

Assembly of such data will allow the merging of accepted treatment algorithms with 
the polymorphic variation underlying specific aspects of genomic functionality. This 
will produce new algorithms that will provide a prognostic indication for individual 
patients and, coupled with the expertise of their responsible clinician, allow the 
appropriate healthcare decisions to be made in a pro-active way. 

The identification of genetic variation in the core list of genes and its application to 
healthcare management will have significant beneficial effects on the way in which 
clinicians will be able to formulate plans for healthcare management. 

This will be seen in at least two ways. The first by enabling the targeting of resources 
at appropriate individuals (see Example 8) and the second by enabling an objective 
risk assessment of the optimum configuration for different types of therapeutic 
intervention (e.g drugs, surgery, radiotherapy, occupational therapy) and the 
identification of those patients at significant risk of suffering adverse events from 
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therapeutic intervention (see Example 9). 

EXAMPLE 8 - CLINICAL MANAGEMENT OF FAMILIAL ADEMATOUS 
POLYPOSIS 

Familial adenomatous polyposis (FAP) is an autosomal dominant disorder which 
typically presents with colorectal cancer (ORG) in early adult life secondary to 
extensive adenomatous polyps of the colon. Polyps also develop in the upper 
gastrointestinal tract and malignancies may occur in other sites including the brain 
and the thyroid. Helpful diagnostic features include pigmented retinal lesions known 
as congenital hypertrophy of the retinal pigment, jaw cysts, sebaceous cysts, and 
osteomata. The APC gene at 5q21 is mutant in FAP. 

CLINICAL FEATURES 

Familial adenomatous polyposis (FAP) is characterized by adenomatous polyps of the 
colon and rectum; in extreme cases the bowel is carpeted with a myriad of polyps. 
This is an aggressive premalignant disease with one or more polyps progressing 
through dysplasia to malignancy in untreated gene carriers with a median age at 
diagnosis of 40 years. Carcinoma may arise at any age from late childhood through 
the seventh decade. The presenting features are usually those of malignancy, such as 
weight loss and inanition, bowel obstruction, or bloody diarrhea. Cases of new 
mutation still present in these ways but in areas with well organized registers most 
other gene carriers are detected by bowel examination while still asymptomatic. 
Occasionally, the extracolonic features of the condition lead to presentation. 

Petersen et al. (1993) demonstrated the feasibility of presymptomatic direct detection 
of APC mutations in each of 4 families. No change in the conventional FAP colon 
screening regimen was recommended for children found to have a mutation. In 
contrast, when direct tests indicated that an individual did not have the mutation, they 
recommended that screening be decreased. Three of the mutations were nonsense 
mutations and one was a frameshift mutation due to insertion of 1 nucleotide. In an 
evaluation of molecular genetic diagnosis in the management of familial polyposis, 
Maher et al. (1993) concluded that intragenic and closely linked DNA markers are 
informative in most families and that, in addition to the clinical benefits of 
presymptomatic diagnosis, the reduction in screening for low-risk relatives means that 
molecular genetic diagnosis is a cost-effective procedure. 

Davies et al. (1995) foimd that families with mutations 3-prime of codon 1444 had 
significantly more lesions on dental panoramic radiographs (P less than 0.001) and 
appeared to have a higher incidence of desmoid tumors than did families with 
mutations at the 5-prime end. All 7 families except one with mutations 5-prime of 
exon 9 did not express CHRPE. All of 38 individuals from 16 families with mutations 
between exon 9 and codon 1444 expressed CHRPE. The 1 1 individuals from 4 
families with mutations 3-prime of codon 1444 did not express CHRPE. These results 
suggested that the severity of some of the features of Gardner syndrome may correlate 
with genotype in FAP. 
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Since an alteration of the APC gene occurs early in most colorectal tumors, detection 
of APC mutations in fecal tumor DNA could be a powerful tool for the diagnosis of 
noninvasive cancer. Deuter and Muller (1998) described a highly sensitive and 
nonradioactive heteroduplex-PCR method (HD-PCR) for detecting APC mutations in 
stool DNA. 

Petersen et al. (1989) demonstrated how one could use linkage information to modify 
the standard recommendations for follow-up. For example, in the family of an 
affected 36-year-old man with a positive family history of APC, there were 4 
asymptomatic children under the age of 10 years. Before linkage analysis, all children 
had a 50% risk. Screening protocols would call for annual sigmoidoscopy in all 
beginning at age 12 years. With the linkage information, one could state to the family 
with 98% confidence that 3 of the children did not inherit the gene and that 1 child 
did. That child could be screened annually; the others would have screening every 3 
years beginning at ages 12 or 13 and continuing until age 35. 

EXAMPLE 9 - GENETIC VARIATION IN DRUG TARGETS AND DRUG 
METABOLIZING ENZYMES 

Therapeutic intervention by the use of drugs is a common mode of clinical treatment. 
However, this is not without difficulty (Weatherall, Leadingham and Warell 1996) 
and even hazard (Lazarou et al 1998). Drugs interact with the body in many different 
ways to produce their effect. Some drugs act as false substrates of inhibitors for 
transport systems (e.g. calcium chaimels) or enzymes (acetylcholinesterase). Most 
drugs however, produce their effects by acting on receptors, usually located in the cell 
membrane, which normally respond to endogenous chemicals in the body 
(Weatherall, Leadingham and Warrell 1996). Drugs that activate receptors and 
produce a response are called agonists (e.g cholinomimetics). Antagonists combine 
with receptors but do not activate them, thus reduceing the probability of the 
transmitter substance combining with the receptor and so blocking receptor activation. 
The ability of the drug to interact with the receptor depends on the specificity of the 
drug for the receptor or 'target' (Brody, Lamer and Minneman 1998). 

In addition to the main categories of agonist and antagonist, drugs also have 
mechanisms of action whereupon they interact with specific types of molecules - 
targets' - that include: 

♦ blockade of uptake or transport sites (e.g selective serotonin reuptake inhibitors) 
•- enzyme inhibition (e.g. angiotensin convertying enzyme inhibitors, 

acetylcholinesterase inhibitors) 

• blockade of ion channels (calcium channel antagonists, anaesthetics) 

However, many drugs are known to vary in their efficacy and side effects jfrom patient 
to patient. This variation in drug response will be associated with the polymorphic 
variation in the drug target. 



CNS MARKETED DRUGS 



Drug 


Drug Target 


Polymorphi 






c? 
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Tricyclic antidq)ressants 
(TCA) 


Neurotransmitter (NA/5-HT) re-uptake 
proteins (NET & SERT) 




SSRIs 


Selective serotonin transport re-uptake 
protein (SERT) 




MAOIs 


Monoamine oxidase A & B 




Benzodiazepines (GABA 
facilitators)/GABA 
antagonists. Barbiturates. 


GABA receptors 


✓ 


Beta-blockers 


Noradrenaline (beta-adrenergic) 
receptors 


✓ 


Atypical antidepressants 


Alpha-adrenoceptors 




Beta-adrenoceptors 
antagonists 


Beta-adrenoceptors 




Dopamine blockers/ boosters 


Dopamine receptors 


✓ 


Dopamine blockers/ 
boosters/depleters 


Dopamine transporter (DATl) 


✓ 


Anticholinergics (muscarinic 
antagonists) 


Muscarinic receptors 


✓ 


Anticholinergics 
(nicotinic antagonists) 


Nicotinic receptors 


✓ 


Anticholinesterases 


Acetylcholinesterase (ACHE) 


✓ 


COMT inhibitor 


Catechol-O-methyltransferase 
(COMT) 


✓ 


Sodium channel blocker 


Sodium channel 


✓ 


Opioid analgesics dc 
antagonists 


Opioid receptors (OPRMl; OPRKl; 
OPRDl) 




Antipsychotics/neuroleptics 
(5-HT/D2 antagonists) 


5-HT/D2 receptors 


✓ 


Antiinflammatory drugs 


Cyclooxygenase (COXl, C0X2) 


✓ 


Antihistamines 


Histamine receptors 


✓ 


CARDIOVASCULAR MAI 


IKETED DRUGS 


Drug 


Drug Target 


Polymor 
phic? 


ACE inhibitors 


Angiotensin converting enzyme (ACE) 


y 


HMG CoA reductase 
inhibitors, e.g simvastatin 


HMG CoA reductase 




Angiotensin II antagonists 


Angiotensinogen 




Calcium channel blocker 


Calcium channel 


y 


Thromboxane A2 synthase 
inhibitor 


Thromboxane A2 synthase 


y 


A2 receptor antagonist 


Thromboxane A 2 receptor 


y 


Potassium channel blocker 


Potassium channel 




Na-H ion exchange (NHE) 
inhibitor 


Na-H ion exchanger (NHE) 




bile acid transport inhibitor 


SLClOAl (sodium/bile acid cotransporter) 


y 


bile acid transport inhibitor 


SLCI0A2 (sodium/bile acid cotransporter) 


y 
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platelet aggregation inhibitor 


Von Willebrand factor 




ACAT inhibitor 


Acetoacetyl'CoA'thiolase (ACAT) 




Endothelin antagonist 


Endothelin (EDN3) 


✓ 


GASTROINTESTINAL (Peptic ulcer) MARKETED DRUGS 


Drug 


Drug Target 


Polymor 
phic? 


Proton pump inhibitor (e.g 
omeprazole). 


H+/K+ adenosine triphosphatase (ATPase) 
en2yme system (*proton pump') 


✓ 


H2 antagonists 
(e.g.cimetidine) 


Histamine H2-receptor 




Muscarinic antagonists 
(e.g.pirenepine) 


Muscarinic ml & m3 receptors 




Prostaglandins (inhibit 
cAMP) 


Adenylate cyclase, histamine-induced 
activity 





Another problem the medical practitioner faces, is that certain patients may be 
particularly susceptible to drug addiction. Examples of drugs with known addictive 
properties are Amphetamines, Temazepam and Phenobarbitone, although having 
approved medicinal use e.g. phenobarbitone for epilepsy, they may cause problems of 
dependency and misuse in individuals. Knowledge of such an individual's 
susceptibility before prescribing certain drugs would be an advantage to the medical 
practitioner. 

Any drug may produce unwanted or unexpected adverse events, these can range from 
trivial (slight nausea) to fatal (aplastic anaemia). One of the main reasons for adverse 
events following drug intake is the drug binding to a non specific or non target 
receptors in the body (Brody, Lamer and Minneman 1998). Another reason is the 
interaction of the drug with other drugs given to the patient. This is a particular 
problem in the elderiy who frequently suffer from multiple illnesses requiring many 
different classes of drugs and providing a real potential for drug interactions 
(Weatherall, Leadingham and Warrell 1996). The drug may also produce adverse - 
events over time as the drug is absorbed, distributed, metabolised and excreted e.g. 
products of metaboUsing the drug may be reactive themselves and be toxic to the 
body. Being able to predict the likelihood of a particular individual suffering from an 
adverse event and the severity of that event would be an important tool for the 
practitioner. Many of the important components of the biological padiways involved 
in drug metabolism are coded by. genes containing polymorphic variation. 



METABOLISING ENZYMES 



Drug 


Drug-metabolising enzyme 


Polymor 
phic? 


Most 


Cytochrome P450 enzyme, CYP2C19 




Most 


Cytochrome P450 enzyme, CYP2D6 


/ 


Most 


UDP-glucuronosyltransferase 


✓ 


Most 


N-acetyltransferase (NATl) 
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Most 


Methyltransferase 




Most 


Sulphotransferase 


✓ 


Most 


NADPH-cytochrome p450 reductase 


✓ 



The inventory of drugs and preparations both registered and in development which 
can be matched to drug targets exhibiting genetic polymorphisms can be found in 
standard works of reference, in particular the British National Formulary, 1998, the 
Dental Practioners' Formulary, 1998, Martindale, 1998, Herbal medicines, 1998. 
Drugs available in the United States can be found in U.S. Pharmacopeia, 1998, and 
drugs available in Japan can be found in Iryoyaku Nihon lyakuhinshu, 1998, 
Ippanyaku Nihon lyakuhinshu, 1998 and Hokenyaku Jiten, 1998. Drugs available in 
other countries can be found in the appropriate National Formularies. A list of drugs 
currently under development worldwide can be found in current journals and text 
(Pipeline pulse, 1999, Scrip, 1998, IDrugs, 1998, Current Opinion in Drug Discovery 
and Development, 1998). 

The use of the Genostic approach described above would be of considerable utility in 
determining the likelihood and magnitude of therapeutic response to individual and 
combinations of drugs in the inventories described above. Such difficulties can arise 
from adverse events, variations in metabohsm and drug-drug interactions in situations 
where several diseases, requiring treatment, exist in a given patient. The potential for 
adverse events or deleterious outcomes could be ascertained in individuals, patients or 
populations in relation to all of the drugs referred to above. These factors are of 
considerable importance in enabling the selection and monitoring of therapeutic 
interventions and effective healthcare management. 

There are a number of different aspects to this invention. With the GENOSTIC™ 
approach, it would be possible to configure a different set of genes for each 
therapeutic area, across the whole of medicine, and for therapeutic intervention. The 
table below shows examples of the types of diseases included in each of the 
GENOSTIC™ therapeutic areas. 



Therapeutic Area 


Diseases 


ADME 


Drug absorption, distribution, metabolism & excretion 
(ADME), toxicicity. responses to therapeutic 
intervention. 


Oncology 


Cancers, carcinomas, sarcomas, gliomas 


Central Nervous System 


Neurological (e.g. retinal disorders, multiple sclerosis), 
neuropsychiatric, psychiatric, psychological & social 
dysfunction, disease and damage. 


Behavioural disturbance 


Aggression, violent behaviour, anxiety, sleep disorder, 
attention deficit disorder, appetitive disorder, addiction, 
depression, bipolar affective disorder 
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i 




Brain damage 


Head injury, mental retardation, epilepsy, stroke, 
seizures, brain tumors 


Dementia 


Alzheimer's, Parkinson's. Huntington's, prion 
diseases, epilepsy, neurodegeneration, 


Psychoses & personality 


Schizophrenia, OCD, depression, bipolar affective 
disorder 


Cardiovascular 


Heart failure, hypertension, vasculitis, arriiythmia, 
cholesterolaemia, cardiomyopathy, atherosclerosis, 
valvular disease, coarctation, aneurysms, blood 
disorders, COPD. 


Gastrointestinal 


Gastric ulcers, duodenal ulcers, peptic ulcers, kidney 
disease, liver, pancreas, urinary, GERD (heartburn), 
nausea, diabetes mellitus, obesity 


Respiratory 


Lungs, anoxia, hypoxia, breathing problems, asthma, 
COPD, allergies 


Immunity 


Injury, inflammation, infection, AIDS 


Development 


Growth, differentiation, developmental disorders. 


Skin, bone, muscle 


Cornea disease, abnormal pigmentation, conductive 
hearing loss, arthritis, osteoporosis, myopathies, 
muscular atrophy, myositis, myoblastoma, eczema, 
aennainis. 


Metabolic & endocrine 


Metabolism, reproduction, obesity 
Hormone action rimhpfPQ 


Headache 


Migraine; trauma, infection 


Sexual dysfunction 


Infertility, impotency, male erectile dysfunction, female 
reproductive disorders 
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In a first aspect. 

ADME (ABSORPTION, DISTRIBUTION, METABOLISM & ELIMINATION) 
& TOXICOLOGY 

The invention relates to a method of assessing the most appropriate therapeutic 
intervention in an individual, patient, group or population suffering from the 
debilitating consequences of dysfunction, damage or disease of the body and its 
systems. 

People vary enormously in their response to disease and also in their response to 
therapeutic interventions aimed at ameliorating the disease process and its 
progression. However, the provision of medical care and medical management is 
centered around observations and protocols developed in clinical trials on groups or 
cohorts of patients plan (Wetherall, Leadingham and Warrell 1996). This group data is 
used to derive a standardised method of treatment which is subsequently applied on an 
individual basis (e.g. the comment that drugs are often prescribed on the basis that 
everyone is an 70kg white male). 

It is standard practice for clinicians to prescribe the same starting dose of a particular 
drug for a given indication and then adjust the treatment regimen by monitoring the 
progress of the disease and therapeutic response in individual patients. Observation of 
actual therapeutic outcome following these adjustments to patients therapy provides, 
the basis for determining a prognosis for the disease and developing a clinical 
management plan for patient care (eg. see Fig 1, algorithm for management of 
schizophrenia, from Fig 1 Taylor and Kerwin 1997, Fig 2 algorithm for treatment of 
depression from Fig 1 Pathare and Paton 1997). 

The standard practice of clinical management has its disadvantages. In particular it is 
retro-active in that changes to patient management will occur following the 
emergence of therapeutic failures, adverse events or other difficulties in undertaking 
the therapeutic regime. 

The toxicological effect of any treatment involves four main pathways. Absorption, 
Distribution, Metabolism and Elimination, better known as ADME. The most 
important axiom of toxicology is that "the dose makes the poison". Therefore 
variation in genes affecting the Absorption, Distribution, Metabolism and Elimination 
(ADME) of 'therapeutic' substances, accounts for much of the difference in 
individuals risk of toxicity. 

Drugs uateract with the body in many different ways to produce their effect. Some 
drugs act as false substrates of inhibitors for transport systems (e.g. calcium channels) 
or enzymes (acetylcholinesterase). Most drugs however, produce their effects by 
acting on receptors, usually located in the cell membrane, which normally respond to 
endogenous chemicals in the body (Weatherall, Leadmgham and Warrell 1996). 
Drugs that activate receptors and produce a response are called agonists (e.g 
cholinomimetics). Antagonists combine with receptors but do not activate them, thus 
reducing the probability of the transmitter substance combining with the receptor and 
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SO blocking receptor activation. The ability of the drug to interact with the receptor 
depends on the specificity of the drug for the receptor or 'target'(Brody, Lamer and 
Minneman 1998). 

In addition to the main categories of agonist and antagonist drugs also have 
mechanisms of action which include: 

• blockade of uptake or transport sites (e.g selective serotonin reuptake inhibitors) 

• enzyme inhibition (e.g. angiotensin convertying enzyme inhibitors, 
acetylcholinesterase inhibitors) 

• blockade of ion channels (calcium channel antagonists, anaesthetics) 

Any drug may produce unwanted or unexpected adverse events, these can range from 
trivial (slight nausea) to fatal (aplastic anaemia). According to a recent article 
published in JAMA (LazarouJ, PomeranzBH, Corey PN. 1998. Incidence of adverse 
drug reactions in hospitalised patients: a meta-analysis of prospective studies. JAMA 
Apr 15: 279 (15): 1200-5), in 1994, in US, 106,000 deaths were caused by adverse 
dmg reactions, making ADRs the fourth leading cause of death in US. One of the 
mam reasons for adverse events following drug intake is the drug binding to non- 
specific or non-target receptors in the body (Brody, Lamer and Minneman 1998). 
Another reason is the interaction of the dmg with other dmgs given to the patient. 
This is a particular problem in the elderly who frequently suffer from multiple 
illnesses requiring many different classes of dmgs and providing a real potential for 
dmg interactions (Weatheral, Leadingham and Warrell 1996). The dmg may also 
produce adverse events over time as the dmg is absorbed, distributed, metabolised and 
excreted e.g. products of metabolising the dmg may be reactive themselves and be 
toxic to the body. Being able to predicting the likelihood of particular individuals 
suffering from an adverse event and the severity of that event would be important tool 
for the practitioner. 

Another problem the medical practitioner faces, is that certain patients may be 
particularly susceptible to dmg addiction. Examples of dmgs with known addictive 
properties are Amphetamines, Temazepam and Phenobarbitone, although having 
approved medicinal use e.g. phenobarbitone for epilepsy, they may cause problems of 
dependency and misuse in individuals. Knowledge of such an individual's 
susceptibility before prescribing certain dmgs would be an advantage to the medical 
practitioner. 

The core.list of genes for the ADME Genostic,. would prove of considerable value in,„ . 
aiding decisions concerning the appropriateness and relevance of therapeutic 
interventions using many dmgs. The use of the ADME Genostic would be of 
considerable utility in determining the likelihood and magnitude of therapeutic 
response, complications from dmg-dmg interactions, the potential for adverse events 
and the difficulties that might arise due to previous, concurrent or future dysfunction, 
damage or disease of body systems in an individual, patient, group or population. All 
of these factors are of considerable importance in enabhng the selection and 
monitoring of therapeutic interventions and effective healthcare management. 

In addition, the core list of genes in the ADME genostic would also be of considerable 
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utility in enhancing the analysis of clinical trial data derived from drugs in 
development. 

A list of drugs currently on the market can be found in standard works of reference, in 
particular the British National Formulary, 1998, the Dental Practioners* Formulary, 
1998, Martindale, 1998, Herbal medicines, 1998. Drugs available in the United States 
can be found in U.S. Pharmacopeia, 1998, and drugs available in Japan can be found 
in Iryoyaku Nihon lyakuhinshu, 1998, Ippanyaku Nihon lyakuhinshu, 1998 and 
Hokenyaku Jiten, 1998. Drugs available in other countries can be found in the 
appropriate National Formularies. A list of drugs currently under development 
worldwide can be found in current journals and text (Pipeline piilse, 1999, Scrip, 
1998, IDrugs, 1998, Current Opinion in Drug Discovery and Development, 1998). 

In a recent review entitled, 'Drug-metabolism research challenges in the new 
millenium: individual variability in drug therapy and drug safety', it has been stated 
that: 

" with the rapid progress in the understanding of genetic polymorphism and the 
development of genechip technology, it becomes quite feasible for individuals to be 
genotyped with respect to critical genes targeted for drug intervention and genes 

essential for drug transport and metaboHsm the (future) objective is to Identify 

key genetic variations that could impact drug response and drug safety." A.Y.H. Lu, 
(1998) Drug metabolism and disposition, Vol 26 (12) pl217-1222. 

There is a wealth of information available on the genetic polymorphisms of enzymes 
involved in drug metabolism. Genetic variation in genes coding for proteins which act 
as drug metabolising enzymes, drug transporters, DNA repair enzymes, or drug 
targets can lead to the production of defective enzymes or altered receptor binding 
affinities. This can have profound effects on the drug efficacy, drug safety and optimal 
drug dosage. The genetic variation in these genes has been identified and is included 
in our ADME core list of genes. 

The following tables give examples of genes in which polymorphisms are known to 
be associated with variation in response to drugs. 



DRUG ABSORPTION 



Drug 


Drug-transporter, membrane protein 


Polymor 
phic? 


All 


P-glycoprotein 1 (MDRl) 


V 


All 


P-glycoprotein 3 (MDR3) 


✓ 


DRUG DISTRIBUTION 


Drug 


Drug-binding plasma protein 


Polymor 
phic? 


All 


Serum albumin (ALB) 


/ 


All 


Alpha 1 acid glycoprotein (AAG) 


✓ 


All 


Canalicular multispecific organic anion transporter 
(CMOATorMRP2) 
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All 


Multidrug resistance associated protein (MRPl) 




All 


Cytokine-suppressive antiinilanunatory drug- 
binding protein 1 (CSBPl) 





DRUG METABOLISM 



Drug 


Drug-metabolising enzyme 


Polymor 
phic? 


All 


Cytochrome P450 enzymes (CYP2C19; CYP2D6) 


✓ 


All 


UDP-glucuronosyltransferase 




All 


N-acety transferase (NATl) 




All 


NADPH-cytochrome p450 reductase 




DRUG ELIMINATION 


Drug 


Drug-excretion protein 


Polymor 
phic? 


All 


Bile salt export pump (BSEP) 




All 


Sodium/bile acid cotransporter, (SLClOAl; 
SLC10A2) 


✓ 



DRUG TARGETS FOR CNS MARKETED DRUGS 



Drug 


Drug Target 


Polymorphi 
c? 


Tricyclic antidepressants 
(TCA) 


Neurotransmitter (NA/5-HT) re-uptake 
proteins (NET & SERT) 


✓ 


SSRIs 


Selective serotonin transport re-uptake 
protein (SERT) 


✓ 


MAOIs 


monoamine oxidase A & B 




Benzodiazepines (GABA 
faciIitators)/GABA 
antagonists. Barbiturates. 


GABA receptors 




Beta-blockers 


Noradrenaline (beta-adrenergic) 
receptors 


✓ 


Atypical antidepressants 


Alpha-adrenoceptors 


✓ 


Beta-adrenoceptors 
antagonists 


Beta-adrenoceptors 




Dopamine blockers/ boosters 


Dopamine receptors 


✓ 


Dopamine blockers/ 
boosters/depleters 


Dopamine transporter (DATl) 


✓ 


Anticholinergics (muscarinic 
antagonists) 


Muscarinic receptors 




Anticholinergics 
(nicotinic antagonists) 


Nicotinic receptors 


✓ 


Anticholinesterases 


Acetylcholinesterase (ACHE) 




COMT inhibitor 


Catechol-O-methyltransferase 
(COMT) 


✓ 


Sodium channel blocker 


Sodium channel 
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Opioid analgesics & 
antagonists 


Opioid receptors (OPRMl; OPRKl; 
OPRDl) 


✓ 


Antipsychotics/neuroleptics 
(5-Hrr/D2 antagonists) 


5-HT/D2 receptors 


✓ 


Antiinflammatory drugs 


Cyclooxygenase (COXl, COX2) 




Antihistamines 


Histamine receptors 




DRUG TARGETS FOR CNS DRUGS IN DEVELOPMENT 


Drug 


Drug Target 


Polymor 
phic? 


Selective NAT inhibitors 
(SNRIs) 


Noradrenaline transport reuptake protein 
(NATl or NET) 




5-HTIA-agonist 


5-HTl A receptor (HTRl A) 




Selective 5-HT2A antagonist 


5-HT2A receptor (HTR2A) 




Clozapine (MAOI) 


5-HT2C receptor (HTR2C) 


✓ 


Glycine antagonist 


Glycine receptor (GLRA2) 


✓ 


Cannabinoid receptor agonist 
(THC) 


Cannabinoid receptor (CNRl) 


✓ 


Calcium channel blocker 


Calcium channels 




DRUG TARGETS FOR CARDIOVASCULAR MARKETED 
DRUGS 


Drug 


Drug Target 


Pol3mior 
phic? 


ACE inhibitors 


Angiotensin converting enzyme (ACE) 




HMG CoA reductase 
inhibitors, e.g simvastatin 


HMG CoA reductase 




Angiotensin II antagonists 


Angiotensinogen (AGT) 




Calcium channel blocker 


Calcium channel 




Thromboxane A2 synthase 
inhibitor 


Thromboxane A2 synthase 




A2 receptor antagonist 


Thromboxane A2 receptor 


✓ 


Potassium channel blocker 


Potassium channel 




Na-H ion exchange (NHE) 
inhibitor 


Na-H ion exchanger (NHE) 


✓ 


bile acid transport inhibitor 


SLClOAl (sodiiim/bile acid cotransporter) 




bile acid transport inhibitor 


SLC10A2 (sodium/bile acid cotransporter) 




platelet aggregation inhibitor 


Von Willebrand factor 


✓ 


ACAT inhibitor 


Acetoacetyl-CoA-thiolase (ACAT) 


✓ 


Endothelin antagonist 


Endothelin (EDN3) 


✓ 


DRUG TARGETS FOR GASTROINTESTINAL DISEASE (Peptic 
ulcer) MARKETED DRUGS 


Drug 


Drug Target 


Polymor 
phic? 
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Proton pump inhibitor (e.g 
omeprazole). 


H+/K+ adenosine triphosphatase (ATPase) 
enzvme svstem f^nroton numn*^ 


✓ 


H2 antagonists 
(e.g.cimetidine) 


Histamine H2-Feceptor 


✓ 


Muscarinic antagonists 
(e.g.pirenepine) 


Muscarinic ml & m3 receptors 


✓ 


Prostaglandins (inhibit 
cAMP) 


Adenylate cyclase, histamine-induced 
activity 


✓ 



DRUG TARGETS FOR RESPIRATORY DISEASE (Asthma & 
Allergy) MARKETED DRUGS 



Drug 


Drug Target 


Polymor 
phic? 


Beta-2- agonists 
(Bronchiodilators) 


Beta-2-adrenoceptor 


✓ 


Muscarinic antagonists 
(Bronchiodilators) 


Muscarinic receptors 


✓ 


Histamine antagonists 
(Antihistamines) 


Histamine receptors 




Thromboxane A2 synthase 
inhibitor 


Thromboxane A2 synthase 


✓ 


A2 receptor antagonist 


Thromboxane A2 receptor 


✓ 


DNA REPAIR . 


Drug 


DNA repair enzyme 


Polymor 
phic? 


All 


0(6)-methylguanine-DNA methyltransferase 
(MGMT) 


✓ 


All 


DNA damage binding protein (DDB 1 ) 




All 


DNA-damage-inducible transcript 3 PDIT3) 




All 


RAD52 


✓ 



We have elaborated on the value and utility to be derived ftom the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

. ., These. genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 
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ADME GENE LIST 

5-adenosyl homocysteine hydrolase 
Acetoacetyl 1-CoA-thioIase 
Acetoacetyl 2-CoA-thiolase 
Acetyl CoA acyltransferase 
Acetylcholine receptor, nicotinic, alpha A1 
Acetylcholine receptor, nicotinic, alpha A2 
Acetylcholine receptor, nicotinic, alpha A3 
Acetylcholine receptor, nicotinic, alpha A4 
Acetylcholine receptor, nicotinic, alpha A5 
Acetylcholine receptor, nicotinic, alpha A6 
Acetylcholine receptor, nicotinic, alpha A7 
Acetylcholine receptor, nicotinic, beta 1 
Acetylcholine receptor, nicotinic, beta 2 
Acetylcholine receptor, nicotinic, beta 3 
Acetylcholine receptor, nicotinic, beta 4 
Acetylcholine receptor, nicotinic, epsilon 
Acetylcholine receptor, nicotinic, gamma 
Acetylcholinesterase 
Actin, alpha, cardiac 
Actin, alpha, skeletal 
Actin, alpha, smooth, aortic 
Actin, beta 
Actin, gamma 2 

Acyl CoA dehydrogenase, short chain 

Adenine phosphoribosyltransferase 

Adenosine deaminase 

Adenosine monophosphate deaminase 

Adenosine receptor A1 

Adenosine receptor A2A 

Adenosine receptor A2B 

Adenosine receptor A3 

Adenylate cyclase 1 

Adenylate cyclase 2 

Adenylate cyclase 3 

Adenylate cyclase 4 

Adenylate cyclase 5 

Adenylate cyclase 6 

Adenylate cyclase 7 

Adenylate cyclase 8 

Adenylate cyclase 9 

Adenylate kinase 

Adenylate transferase 

Adenylosuccinate lyase 

ADP-ribosyltransferase 

Adrenergic receptor, alphal 

Adrenergic receptor, alpha2 
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HUGO gene 


Protein 


symbol 


function 




E . 


ACAT1 


E 


ACAT2 


E 


ACAA 


E 


CHRNA1 


N 


CHRNA2 . 


N 


CHRNA3 


N 


CHRNA4 


N 


CHRNA5 


N 


CHRNA6 


N 


CHRNA7 


N 


CHRNB1 


N 


CHRNB2 


N 


CHRNB3 


N 


CHRNB4 


N 


CHRNE 


N 


CHRNG 


N 


ACHE 


E 


ACTC 


S 


ACTA1 


S 


ACTA2 


s 


ACTB 


s 


ACTG2 


s 


ACADS 


E 


APRT 


T 


ADA 


E 


AMPD 


E 


AD0RA1 


N 


AD0RA2A 


. N 


AD0RA2B 


N 


AD0RA3 


N 


ADCY1 


E 


ADCY2 


E 


ADCY3 


E ■ 


ADCY4 


E 


ADCY5 


E 


ADCY6 


E 


ADCY7 


E 


ADCY8 


E 


ADCY9 


E 


AK1 


E 




E 


ADSL 


E 


ADPRT 


E 


ADRA1 


N 


ADRA2 


N 
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Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor. beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






Adrenoleukodystrophy gene 


ALD 


E 


Albumin, ALB 


ALB 


T 


Alkaptonuria gene 


AKU 


G 


Alpha 1 acid glycoprotein 


AAG; AGP 


T 


alphal -antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-amylase 




E 


Alpha-fetoprotein 


AFP 


G 


alpha-glucosidase, neutral AB 


GANAB 


E 


alpha-glucosidase, neutral C 


GANG 


E 


Aminomethyltransferase 


AMT 


E 


Aminopeptidase P 


XPNPEP2 


E 


Amyloid beta (A4) precursor protein-binding, 


APBB1 


N 


APBB1 






Amyloid beta A4 precursor protein 


APP 


N 


Androgen binding protein 


ABP 


T 


Androgen receptor 


AR 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


E 


Annexin 1 


ANX 1 


1 


Apurinic endonuclease 


APE 


E 


Arginine vasopressin 


AVP 


N 


Arginine vasopressin receptor 1A 


AVPR1A 


N 


Arginine vasopressin receptor 1 B 


AVPR1B 


N 


Arginine vasopressin receptor 2 


AVPR2 


N 


Aryl hydrocarbon receptor 


AHR 


T 


Arylsulfatase E 


ARSE 


E 


Aspartate transcarbamoylase 




E 


Ataxia telangiectasia gene, AT 


ATM 


G 


ATP cobalamin adenoxyltransferase 




E 


ATP sulphurylase^ 


atpsk2 


E 


ATP/ADP translocase 




E 


Atrial natriuretic peptide 


ANP 


G 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor B 


NPR2 


G 


Atrial natriuretic peptide receptor C 


NPR3 


G 


BCL2-associated X protein 


BAX 


G 


Benzodiazepine receptor 




N 


beta-endorphin receptor 




N 


Bile acid coenzyme A: amino acid N- 


BAAT 


E 



acyltransferase 
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Bile salt export pump 

Bile salt-stimulated lipase 

Blliaibin UDP-glucuronosyltransferase 

Biliverdin reductase 

Bleomycin hydrolase 

Bradykinin receptor B1 

Bradykinin receptor 82 

Breakpoint cluster region 

Breast cancer 1 

Breast cancer 2 

Brush border guanylyl cyclase 

Butyryicholinesterase 

Ca(2+) transporting ATPase, fast twitch 

Ca(2+) transporting ATPase, slow twitch 

Calcineurin A1 

Calcineurin A2 

Calcineurin A3 



BCHE 

ATP2A1 

ATP2A2 

CALNA1 

CALNA2 

CALNA3 



BCR 

BRCA1 

BRCA2 



BSEP, PFIC2 
CEL 



BLMH 



Calcineurin B 

Calcitonin receptor /Calcitonin gene-related CALCR 
peptide receptor 

Calcium channel, voltage-dependent, alpha 1F CACNA1F 
subunit 

Calcium channel, voltage-dependent. Alpha- CACNA1 B 
1B(CACNL1A5) 

Calcium channel, voltage-dependent. Alpha- CACNA1 C 
1C 

Calcium channel, voltage-dependent. Alpha- CACNA1 D 
1D 

Calcium channel, voltage-dependent, Alpha- CACNA1 E 
1E(CACNL1A6) 

Calcium channel, voltage-dependent. Alpha- CACNA2 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 
Calcium channel, voltage-dependent. Beta 3 CACNB3 
Calcium channel, voltage-dependent. L type. CACNA1S 
alpha 1S subunit 

Calcium channel, voltage-dependent, CACNG2 
Neuronal, Gamma 

Calcium channel, voltage-dependent, P/Q CACNA1A 

type, alpha 1 A subunit 

Calcium channel, voltage-dependent, T-type 

Canalicular multispecific organic anion CMOAT 

transporter 

Cannabinoid receptor CNR1 
Carbamoylphosphate synthetase 1 CPS1 
Carbamoylphosphate synthetase 2 CPS2 
Carbonic anhydrase 3 CA3 
Carbonic anhydrase 4 CA4 
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Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 


E 


Carnitine transporter protein 


CDSP, SCD 


T 


Camosinase 




N 


Cartilage-hair hypoplasia gene 


CHH 


N 


Catalase 


CAT 


1 


Catechol-O-methyltransferase 


COMT 


E 


Catenin, beta 


CTNNB1 


G 


Cell adhesion molecule, vascular, VCAM 


VCAM1 


G 


Cholecystokinin 


CCK 


N 


Cholecystoklnin B receptor 


CCKBR 


N 


Cholesterol ester transfer protein 


CETP 


T 


Choline acetyltransferase 


CHAT 


E 


CoA transferase 




E 


Colony-stimulating factor 1 


CSF1 


G 


Colony-stinnulating factor 2 


CSF2 


G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stimulating factor 3 receptor 


CSF3R 


G 


Complex V 


MTATP6 


E 


Coproporphyrinogen oxidase 


CPO 


E 


Cortico-steroid binding protein 




T 


Corticosteroid nuclear receptor 




1 


Corticotrophin-reieasing hormone receptor 


CRHR1 


T 


Creb binding protein 


CREBBP 


G 


Crystallin, alpha A 


CRYAA 


S 


Crystallin. alpha B 


CRYAB 


S 


Crystallin, beta B2 


CRYBB2 


S 


Crystallin, gamma A 


CRYGA 


S 


Cu2+ transporting ATPase alpha polypeptide 


ATP7A 


E 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AMP response element binding protein 


CREB 


G 


Cyclic AMP response element modulator 


CREM 


G 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 1 B 


PDE1B 


E 


Cyclic nucleotide phosphodiesterase 1B1 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 6B 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyclin F 


CCNF 


G 


Cyclin-dependent kinase inhibitor 1A (P21, 


CDKN1A 


G 



wo 99/64627 



47 



PCT/GB99/01780 



CIP1) 






Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


Cyclophilin 




1 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


CYP4A11 


CYP4A11 


E 


CYP4B1 


CYP4B1 


E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystic fibrosis transmembrane conductance 


CFTR 


N 


regulator, CFTR 






Cytidlne deaminase 


CDA 


E 


Cytidine-5-prime-triphosphate synthetase 


CTPS 


E 


Cytokine-suppressive antiinflammatory drug- 


CSBP1 


1 


binding protein 1 
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Cytokine-suppressive antiinflammatory drug- 


CSBP2 


1 


binding protein 2 






Deoxycytldine kinase DCK 




E 


Deoxyuridine triphosphatase; dUTPase 




E 


OHEA sulfotransferase 


STD 


E 


Dihydrodioi dehydrogenase 1 


DDH1 


E 


Dihydrofolate reductase 


DHFR 


E 


Dihydroiipoamide branched chain transacylase DBT 


N 


Dihydrolipoamide dehydrogenase 


DLD 


N 


DihydrolipoyI dehydrogenase 2 


PDHA 


E 


Dihydrolipoyl transacetylase 


PDHA 


E 


Dihydroorotase 




■ E 


Dihyropyrimidine dehydrogenase 


DPYD 


E 


Disrupted meiotic cDNA 1, homolog 


DMC1 


G 


DNA damage binding protein, DDB1 


DDB1 


S 


DNA damage binding protein, DDB2 


DDB2 


S 


DNA directed polymerase, alpha 


POLA 


E 


DNA glycosylases 




E 


DNA helicases 




E 


DNA Ligase 1 


LIG1 


E 


DNA methyltransferase 


DNMT 


E 


DNA polymerase 1 




E 


DNA polymerase 2 




E 


DNA polymerase 3 




E 


DNA primase 




E 


DNA-damage-inducible transcript 3 


DDIT3 


S 


DNA-dependant RNA polymerase 




E 


Dopamine receptors 01 


DRD1 


N 


Dopamine receptors D2 


DRD2 


N 


Dopamine receptors D3 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 


Erythropoietin 


EPO 


1 


Erythropoietin receptor 


EPOR 


1 


Estrogen receptor 


ESR 


G 


Excision repair complementation group 1 


ERCC1 


E 


protein 






Excision repair complementation group 2 


ERCC2 


E 


protein 






Excision repair complementation group 2 


ERCC3 


E 


protein 






Excision repair complementation group 4 


ERCC4 


E 


protein 






Excision repair complementation group 6 


ERCC6 


E 


protein 







Factor H HF1 
Factor IX F9 
Factor VII F7 
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Factor VIII 


F8 


1 


Factor X 


F10 


1 


Fatty acid binding proteins FABP1 




T 


Fatty acid binding proteins FABP2 


FABP2 


T 


Fatty acid binding proteins FABP3 




T 


Fatty acid binding proteins FABP4 




T 


Fatty acid binding proteins FABP5 




T 


Fatty acid binding proteins FABP6 




T 


Fibroblast growth factor 


FGFi 


G 


Flavin-containing monooxygenase 1 


FM01 


E 


Flavin-containing monooxygenase 2 


FM02 


E 


Flavin-containing monooxygenase 3. 


FM03 


E 


Flavin-containing monooxygenase 4 


FM04 


E 


Folic acid receptor 


FOLR 


G 


Follicle stimulating homnone receptor 


FSHR, ODG1 


G 


Follicle stimulating hormone. FSH 


FSHB 


G 


Forkhead transcription factor 10 


FKHL10 


G 


Forkhead transcription factor 14 


FKHL14 


G 


Forkhead transcription factor 7 


FKHL7 


G 


G/T mismatch binding protein 


GTBP, MSH6 


G 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 


Gadd45 (growth an-est & DNA-damage-inducible protein) 


E 


Galactose 1 -phosphate uridyl-transferase 


GALT 


E 


Gamma-glutamyl carboxylase 


GGCX 


T 


Gamma-glutamyltransferase 1 


GGT1 


T 


Gamma-glutamyltransferase 2 


GGT2 


T 


Gastric inhibitory polypeptide receptor, GIPR 


GIPR 


T 


Gastric lipase, LIPF 




T 


Glucagon receptor 


GCGR 


G 


Glucocorticoid receptor 


GRL 


G 


Glucosaminyl (N-acetyl) transferase 2, 1- 


GCNT2 


E 


branching enzyme 






Glucosidase, acid beta 


GBA 


E 


Glutamate decarboxylase, GAD 


GAD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 
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Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutamine phosphoribosylpyrophosphate amidotransferase/PRPP 


E 


amidotransferase 






Glutathione 


GSH 


T 


Glutathione peroxidase, GPX1 


GPX1 


E 


Glutathione peroxidase, GPX2 


GPX2 


E 


Glutathione reductase, GSR 


GSR 


E 


Glutathione S-transferase mu 1, GSTM1 


GSTM1 


E 


Glutathione S-transferase mu 4, GSTM4 




E 


Glutathione S-transferase theta 1 , GSTT1 


GSTT1 


E 


Glutathione S-transferase theta 2, GSTT2 




E 


Glutathione S-transferase, GSTP1 


GSTP1 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraidehyde-3-phosphate dehydrogenase, 


GAPDH 


E 


GAPDH 






Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycine receptor, alpha 


GLRA2 


N 


Glycine receptor, beta 




N 


Glycine transporter 


GLYT 


N 


Gonadotropin releasing hormone 


GNRH 


G 


Gonadotropin releasing hormone receptor 


GNRHR 


G 


Growth arrest-specific homeobox 


GAX 


G 


Growth hormone 1 


GH1 


G 


Growth hormone 2 (placental) 


GH2 


G 


Growth hormone receptor 


GHR 


G 


Growth hormone releasing hormone (GHRH) 


GHRH 


G 


Growth homnone releasing hormone receptor 


GHRHR 


G 


GTP cylcohydrolase 1 


GCH1 


G 


GTPase-activating protein, GAP 


RASA1 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 


Guanine nucleotide-binding protein, alpha 


GNA01 


N 


activating activity polypeptide, GNAO 






Guanine nucleotide-binding protein, alpha 


GNAI1 


N 


inhibiting activity polypeptide 1, GNAI1 






Guanine nucleotide-binding protein, alpha 


GNAI2 


N 


inhibiting activity polypeptide 2, GNAI2 






Guanine nucleotide-binding protein, alpha 


GNAI3 


N 
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inhibiting activity polypeptide 3, GNAI3 

Guanine nucleotide-binding protein, alpha GNAS1 N 
stimulating activity polypeptide, GNAS1 

Guanine nucleotide-binding protein, alpha GNAS2 N 
stimulating activity polypeptide, GNAS2 

Guanine nucleotide-binding protein, alpha GNAS3 N 
stimulating activity polypeptide, GNAS3 

Guanine nucleotide-binding protein, alpha GNAS4 N 
stimulating activity polypeptide, GNAS4 

Guanine nucleotide-binding protein, alpha GNAT1 N 
transducing activity polypeptide, GNAT1 

Guanine nucleotide-binding protein, alpha GNAT2 N 
transducing activity polypeptide, GNAT2 

Guanine nucleotide-binding protein, beta GNB3 N 
polypeptide 3 

Guanine nucleotide-binding protein, gamma GNG5 N 
polypeptide 5 

Guanine nucleotide-binding protein, q GNAQ N 
polypeptide 

Guanylate cyclase 2D, membrane (retina- GUCY2D E 
specific) 

Guanylate cyclase activator 1 A (retina) GUCA1A E 

Guanylate kinase E 

Guanylin GUCA2 T 

Guanylyl cyclase E 

H(+). K(+) - ATPase ATP4B N 

Heat shock protein, HSP60 I 

Heat shock protein, HSP70 I 

Heat shock protein. HSP90 I 

Hemopexin HPX I 

Hepatic lipase LI PC E 

Histamine receptors, H1 • N 

Histamine receptors, H2 N 

Histamine receptors, H3 N 

HLH transcription factor HAND1 HAND1 G 

HLH transcription factor HAND2 HAND2 G 

HMG-CoA lyase HMGCL E 

HMG-CoA reductase HMGCR E 

HMG-CoA synthase HMGCS2 E 

Hormone-sensitive lipase HSL E 

HSSB, replication protein E 

Hypoxanthine-guanine HPRT E 
phosphoribosyltransferase, HGPRT 

Ibonucleoside diphosphate reductase E 

Ikarosgene IKAROS G 

Inosine monophosphate dehydrogenase, E 
IMPDH 

Inosine triphosphatase ITPA E 
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Inositol monophosphatase 
Insulin 

Insulin receptor 

Insulin-like growth factor 1 receptor 
Insulin-like growth factor 2 receptor 
Interferon alpha 
Interferon beta 
Interferon gamma 
interferon gamma receptor 1 
nterferon gamma receptor 2 
nterferon regulatory factor 1 
nterferon regulatory factor 4 



lnterleukin( 


IL) 


1 receptor 


lnterieukin( 


IL) 


1, alpha 


lnterleukin( 


IL) 


1,beta 


lnterleukin( 


IL) 


10 


lnterleukin( 


IL) 


10 receptor 


lnterleukin( 


IL) 


11 


lnterieukin( 


IL) 


11 receptor 


lnterleukin( 


IL) 


12 


lnterleukin( 


IL) 


12 receptor, beta 1 


lnterleukin( 


IL) 


13 


lnterleukin( 


IL) 


13 receptor 


lnterieukin( 


IL) 


2 


lnterleukin( 


IL) 


2 receptor, alpha 


lnterieukin( 


IL) 


2 receptor, gamma 


lnterleukin( 


IL) 


3 


lnterleukin( 


IL) 


3 receptor 


lnterleukin( 


•L) 


4 


lnterleukin( 


IL) 


4 receptor 


lnterleukin( 


IL) 


5 


lnterleukin( 


IL) 


5 receptor 


lnterleukin( 


IL) 


6 


lnterleukin( 


IL) 


6 receptor 


lnterleukin( 


IL) 


7 


lnterleukin( 


IL) 


7 receptor 


lnterleukin( 


IL) 


8 


lnterleukin( 


IL) 


8 receptor 


lnterieukin( 


IL) 


9 


lnterleukin( 


IL) 


9 receptor 


lnterleukin( 


IL) 


receptor antagonist 1 


Kallikrein 3 







Kinectin 

Kinesin, heavy chain 
Kinesin, light chain 
Kininogen, High molecular weight 
Leptin 

Leptin receptor 
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IMPA1 


N 


INS 


G 


INSR 


G 


IGF1R 


G 


IGF2R 


G 


IFNA1 


1 


IFNB 


1 


IFNG 


1 


IFNGR1 


1 


IFNGR2 


1 


IRF1 


1 


IRF4 


1 


IL1R 


1 


IL1A 


1 


IL1B 


1 


IL10 


1 


IL10R 


1 


IL11 


1 


IL11R 


1 


IL12 


1 


IL12RB1 


1 


IL13 


1 


IL13R 


1 


IL2 


1 


IL2RA 


1 


IL2RG 


1 


IL3 


1 


IL3R 


1 


IL4 


1 


IL4R 


1 


IL5 


1 


IL5R 


1 


IL6 


1 


IL6R 


1 


IL7 


1 


IL7R 


1 


IL8 


1 


IL8R 


1 


IL9 


1 


IL9R 


1 


IL1RN. IL1RA 


1 


KAK3 




KTN1 


G 


KNSL1 


G 


KNS2 


G 


KNG 


1 


LEP 


G 


LEPR 


G 
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Leukotriene A4 hydrolase 

Leukotriene B4 receptor 

Leukotriene C4 receptor 

Leukotriene D4/E4 receptor 

LH/choriogonadotropin (CG) receptor 

LIM homeobox transcription factor 1, beta 

Lipoprotein lipase 

Lipoprotein receptor, Low Density 

Lipoxygenase 12 (platelets) 

Lipoxygenase 5 (leukocytes) 

Low density lipoprotein receptor-related protein 

precursor 

Lysosomal acid lipase 

Malonyl CoA decarboxylase 

Malonyl CoA transferase 

Maltase-giucoamylase 

Mannose binding protein 

Mannosyl (alpha-1 ,6-)-glycoprotein beta-1, 2- 

N-acetylglucosaminyltransferase 

MAPK kinase 1 

MARK kinase 4 

MAPK kinase 6 
MAPKK kinase 
Matrix Gla protein 
MEK kinase. MEKK 
Melanocortin 2 receptor 
Melanocortin 4 receptor 
Methionine) adenosyltransferase 
Methionine synthase 
Methionine synthase reductase 
Methylguanine-DNA methyltransferase 
Mevalonate kinase 
MHC Class I: Tap1 
MHC Class II: Tap2 

Microphthalmia-associated transcription factor 
Mismatch repair gene, PMSL1 
Mismatch repair gene, PMSL2 
Mitochondrial trifunctional protein, alpha 
subunit 

Mitochondrial trifunctional protein, beta subunit 

Mitogen-activated protein (MAP) kinase 

Monoamine oxidase A 

Monoamine oxidase B 

Multidrug resistance associated protein 

Muscarinic receptor, M1 

Muscarinic receptor, M2 

Muscarinic receptor, M3 



LHCGR 

LMX1B 

LPL 

LDLR 

L0G12 

LRP 

LlPA 



MBP 
MGAT2 

MAPKK1;MEK1 
MAPKK4; MEK4; 
SERK1 

MAPKK6; MEK6 

MAPKKK 

MGP 

MC2R 
MC4R 

MAT1A, MAT2A 

MTR 

MTRR 

MGMT 

MVK 

ABCR, TAP1 
TAP2, PSF2 
MITF 
PMS1 
PMS2 . 
HADHA 

HADHB 

MAPK 

MAOA 

MAOB 

MRP 

CHRM1 

CHRM2 

CHRM3 



G 
G 



I 

T 

E 
E 
E 
E 



G 
G 

G 
G 
G 
E 
T 
T 
E 
E 
E 
E 
E 
I 
I 

G 
G 
G 
E 

E 
G 
E 
E 
G 
N 
N 
N 
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Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Na+, K+ ATPase, alpha 


ATP.1A1 


G 


Na+, K+ ATPase, beta 1 


ATP1B1 


G 


Na+, K+ ATPase, beta 2 


ATP1B2 


G 


Na+, K+ ATPase, beta 3 


ATP1B3 


G 


Na+/H+ exchanger 1 


NHE1 


T 


Na+/H+ exchanger 2 


NHE2 


T 


Na+/H+ exchanger 3 


NHE3 


T 


Na+/H+ exchanger 4 


NHE4 


T 


Na+/H+ exchanger 5 


NHE5 


T 


N-acetylgalactosamine-6-sulfate sulfatase 


GALNS 


E' 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


N-acetylglucosaminidase, alpha 


NAGLU 


E 


N-acetyltransferase 1 


NAT1 


E 


N-acetyltransferase 2 


NAT2 


E 


N-acyl hydrolase 




1 


NADH dehydrogenase (ubiquinone) 


NDUFV1 


E 


flavoprotein 1 






NADH-cytochrome b5 reductase 


DIA1 


E 


NADPH-dependent cytochrome P450 


POR 


E 


reductase 






Nephrolithiasis 2 


NPHL2 


T 


Nephnanophthisis 2 


NPHP2 


T 


Nephrosis 1 


NPHS1 


T 


Neuroendocrine convertase 1 


NEC1, PCSK1 


E 


Neurokinin A 


NKNA 


N 


Neurokinin B 


NKNB 


N 


Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Niacin receptor 




G 


Niemann-Pick disease protein 


NPC1 


T 


Nuclear factor kappa beta 


NFKB 


1 


Nuclear factor of activated T cells (NFAT) 


NFATC 


G 


complex, cytosolic 






Nuclear factor of activated T cells (NFAT) 


NFATP 


G 


complex, preexisting component 




- 


Nucleoside diphosphate kinase-A 


NDPKA 


E 


Oncogene spi1 




G 


Opioid receptor, delta 


0PRD1 


N 


Opioid receptor, kappa 


0PRK1 


N 


Opioid receptor, mu 


0PRM1 


N 


Ornithine transcarbamoylase 


OTC. NME1 


E 


Osteoprotegerin 


OPG 


G 


Otoferlin 


OTOF 


N 


Oxytocin 


OXT 


N 


Oxytocin receptor 


OXTR 


N 
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Paired-like liomeodomain transcription factor 2 PITX2 


G 


Paired-like homeodomain transcription factor 3 PITX3 


G 


Paraoxonase P0N1 


P0N1 


E 


Paraoxonase P0N2 


P0N2 


. E 


Paraoxonase P0N3 




E 


Parathyroid hormone 


PTH 


G 


Parathyroid hormone receptor 


PTHR1 


G 


Parathyroid hormone related-peptide 


PTHrP 


G 


Parathyroid hormone-like homrione 


PTHLH 


G 


Parvaibumin 


PVALB 


G 


PCNA (proliferating cell nuclear antigen) 




E 


Peanut-like 1 


PNUTL1 


1 


Peroxisomal membrane protein 1 


PXMP1 


S 


Peroxisome biogenesis factor 1 


PEX1 


T 


Peroxisome biogenesis factor 19 


PEX19 


T 


Peroxisome biogenesis factor 6 


PEX6 


T 


Peroxisome biogenesis factor 7 


PEX7 


T 


Peroxisome proliferative activated receptor, 


PPARA 


T 


alpha 






Peroxisome proliferative activated receptor, 


PPARG 


T 


gamma 






P-glycoprotein 1 


PGY1 


T 


P-glycoprotein 3 


PGY3 


T 


Phenylethanolamine N-methyltransferase, 


PNMT 


E 


PNMT 






Phosphodiesterase 1 / nucleotide 


PDNP1 


G 


pyrophosphatase 1 






Phosphodiesterase 1 / nucleotide 


PDNP2 


G 


pyrophosphatase 2 






Phosphodiesterase 1 / nucleotide 


PDNP3 


G 


pyrophosphatase 3 






Phospholipase A2, group 10 


PLA2G10 


1 


Phospholipase A2, group 1B 


PLA2G1B 


1 


Phospholipase A2, group 2A 


PLA2G2A 


1 


Phospholipase A2, group 2B 


PLA2G2B 


1 


Phospholipase A2, group 4A 


PLA2G4A 


1 


Phospholipase A2, group 4C 


PLA2G4C 


1 


Phospholipase A2, group 5 


PLA2G5 


1 


Phospholipase A2, group 6 


PLA2G6 


1 


Phospholipase C alpha 




1 


Phospholipase C beta 




• 


Phospholipase C delta 


PLCD1 




Phospholipase C epsilon 






Phospholipase C gamma 


PLCG1 




Phosphomannomutase-2 


PMM2 


T 


Phosphomannose isomerase-1 , PMI1 


MPI 


T 


Phosphoribosyl pyrophosphate synthetase 


PRPS1 


E 


Pituitary adenylate cyclase activating peptide 


PACAP 


N 
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Pituitary adenylate cyclase activating peptide 
receptor 

Plasminogen activator, Tissue 
Platelet-activating factor receptor 
Plectin 1 
Polycystin 1 
Polycystin 2 

Porphobilinogen deaminase 
Potassium channel, calcium-activated, 
Potassium channel, subfamily K, member 1 
Potassium channel, subfamily K, member 2 
Potassium channel, subfamily K, member 3 
Potassium inwardly-rectifying channel J1 
Potassium inwardly-rectifying channel J1 1 
Potassium voltage-gated channel A1 
Potassium voltage-gated channel E1 
Potassium voltage-gated channel Q1 
Potassium voltage-gated channel Q2 
Potassium voltage-gated channel Q3 
POU domain, class 1 , transcription factor 1 
(Pit1) 

POU domain, class 3, transcription factor 4 
POU domain, class 4. transcription factor 3 
Pre-B-cell leukemia transcription factor 1 
Preproglucagon 

Progesterone receptor (RU486 binding 

receptor) 

Prolactin 

Prolactin receptor 
Proopiomelanocortin 
Prostacyclin synthase 
Prostaglandin 15-OH dehydrogenase 
Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 
Prostaglandin F2 alpha receptor 
Prostaglandin IP receptor 
Prostaglandin-endoperoxidase synthase 2 
Protease nexin 2 
Protein C 

Protein kinase DNA-activated 
Protein S 

Rerin-4-alpha-cari3inolamine 
Purine nucleoside phosphorylase 
Purinergic receptor P1 A1 
Purinergic receptor P1 A2 
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PACAP1R 


N 


PLAT; TPA 


E 


PAFR 


1 


PLEC1 


T 


PKD1 


T 


PKD2 


T 


HMBS 


E 


KCNN4 


N 


KCNK1 


N 


KCNK2 


N 


KCNK3 


N 


KCNJ1 


N 


KCNJ11 


M 

IN 


KCNA1 


N 


KCNE1 


N 


KCNQ1 


N 


KCNQ2 


N 


KCNQ3 


N 




ri 


POU3F4 


G 


POU4F3 


G 


PBX1 


G 


GCG;GLP1:GLP2 


G 


PGR 


G 


PRL 


G 


PRLR 


G 


POMC 


N 



I 

HGPD; PGPH I 

I 
I 
I 



PTGS2 G 

PN2 E 

PROC I 

PRKDC E 

PROS1 I 
PCBD 

NP E 



N 
N 
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Purinergic receptor P1 A3 




N 


Punnergic receptor P2X, 1 


P2RX1 


N 


Purinergic receptor P2X, 2 


P2RX2 


N 


Purinergic receptor P2X. 3 


P2RX3 


N 


Purinergic receptor P2X, 4 


P2RX4 


N 


Punnergic receptor P2X, 5 


P2RX5 


N 


Punnergic receptor P2X, 6 


P2RX6 


N 


Punnergic receptor P2X, 7 


P2RX7 


N 


Purinergic receptor P2Y, 1 


P2RY1 


N 


Punnergic receptor P2Y, 1 1 


P2RY1 1 


N 


Purinergic receptor P2Y, 2 


P2RY2 


N 


iRAD51 , DNA repair protein 


RAD51 


G 


RAD52, DNA repair protein 


RAD52 


G 


RAD54, DNA repair protein 


RAD54 


G 


RAD55, DNA repair protein 


RAD55 


G 


RAD57, DNA repair protein 


RAD57 


G 


Recombination activating gene 1 


RAG1 


G 


Recombination activating gene 2 


RAG2 


G 


Red cone pigment 


RCP 


S 


Replication factor A 




E 


Replication factor C 


RFC2 


E 


Retinaldehyde binding protein 1 


RLBP1 


T 


Retinoic acid receptor, alpha 


RARA 


G 


Retinoic acid receptor, beta 


RARB 


G 


Retinoic acid receptor, gamma 


RARG 


G 


Retinoid X receptor, alpha 


RXRA 


G 


Retinoid X receptor, beta 


RXRB 


G 


Retinoid X receptor, gamma 


RXRG 


G 


Retinol binding protein 1 




T 


Retinol binding protein 2 




T 


Retinol binding protein 4 


RBP4 


■ T 


Ribonucleotide reductase, RRM 




E 


Ribosephosphate pyrophosphokinase 




E 


Ribosomal protein L13A 


RPL13A 


G 


Ribosomal protein S19 


RPS19 


E 


Ribosomal protein S4, X-iinked 


RPS4X 


E 


Ribosomal protein S6 kinase 


RPS6KA3 


E 


Ribosomal protein S9 


RPS9 


G 


S-adenosylmethionine decarboxylase, AMD 




E 


Secretin 


SCT 


T 


Secretin receptor, SCTR 


SCTR 


T 


Serine hydroxymethyltransferase 


SHMT 


E 


Serotonin N-acetyltransferase 


SNAT 


E 


Serotonin receptor, 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1B 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C 


N 


Serotonin receptor, 5HT1 D 


HTR1D 


N 


Serotonin receptor, 5HT1E 


HTR1E 


N 
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berotonin receptor, oHTI F 


HTR1F 


N 


berotonin receptor. 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


oerotonin receptor, oHTo 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


oerotonin receptor, oHTo 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Slug protein 




G 


Small nuclear ribonucleoprotein polypeptide N 


SNRPN 


S 


Sodium channel, non-voltage gated 1. alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1, beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1. gamma 


SCNN1G 


N 


Sodium channel, voltage gated, type IV. alpha 


SCN4A 


N 


polypeptide . 






Sodium channel, voltage gated, type V, alpha 


SCN5A 


N 


polypeptide 






Sodium channel, voltage-gated, type 1, beta 


SCN1B 


N 


polypeptide 






Solute earner family 1 (amino acid transporter), 


SLC1A6 


T 


member 6 






Solute carrier family 1 (glial high affinity 


SLC1A3 


T 


glutamate transporter), member 3 






Solute carrier family 1 (glutamate transporter), 


SLC1A1 


T 


member 1 






Solute carrier family 1 (glutamate transporter). 


SLC1A2 


■ T 


member 2 






Solute earner family 1 (neutral ammo acid 


SLC1A4 


T 


transporter), member 4 






Solute carrier family 10 (sodium/bile acid 


SLC10A1 


T 


cotransporterfamily),member 1 






bolute earner family 10 (sodium/bile acid 


SLC10A2 


T 


cotransporter famiiy),member 2 






Solute carrier family 12, member 1 


SLC12A1 


T 


Solute carrier family 12, member 2 


SLC12A2 


T 


Solute carrier family 12, member 3 


SLC12A3 


T 


Solute carrier family 14, member 2 


SLC14A2 


T 


Solute carrier family 15 (H+/peptide 


SLC15A1 


T 


transporter, intestinal), member 1 






bolute earner family 1 5 (H+/peptide 


SLC15A2 


T 


udiiopuricr, MQiicyj, memDer ^ 






Solute carrier family 16 (monocarboxylate 


SLC16A1 


T 


transporter), member 1 






Solute carrier family 16 (monocarboxylate 


SLC16A7 


T 


transporter), member 7 






Solute carrier family 1 7, member 1 


SLC17A1 


T 


Solute carrier family 17, member 2 


SLC17A2 


T 
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Solute carrier family 1 8, member 3 SLC1 8A3 

Solute carrier family 1 9 (folate transporter), SLC1 9A1 
member 1 

Solute carrier family 2 (facilitated glucose SLC2A1 
transporter), member 1 

Solute carrier family 2 (facilitated glucose SLC2A2 
transporter), member 2 

Solute carrier family 2 (facilitated glucose SLC2A3 
transporter), member 3 

Solute carrier family 2 (facilitated glucose SLC2A4 
transporter), member 4 

Solute carrier family 2 (facilitated glucose SLC2A5 
transporter), member 5 

Solute carrier family 20, member 1 SLC20A1 
Solute carrier family 20, member 2 SLC20A2 
Solute carrier family 20, member 3 SLC20A3 
Solute carrier family 21 , member 2 SLC21 A2 

Solute carrier family 2.1 , member 3 SLC21 A3 

Solute carrier family 22, member 1 SLC22A1 
Solute carrier family 22, member 2 SLC22A2 
Solute cam'er family 22, member 5 SLC22A5 
Solute carrier family 25, member 1 2 SLC25A1 2 

Solute carrier family 3 (facilitated glucose SLC3A1 
transporter), member 1 

Solute canier family 4 (anion exchanger), SLC4A1 
member 1 

Solute carrier family 4 (anion exchanger), SLC4A2 
member 2 

Solute carrier family 4 (anion exchanger), SLC4A3 
member 3 

Solute can-ier family 5 (sodium/glucose SLC5A1 
transporter), member 1 

Solute carrier family 5 (sodium/glucose . SLC5A2 
transporter), member 2 

Solute canier family 5 (sodium/glucose SLC5A5 
transporter), member 5 

Solute carrier family 5, member 3 SLC5A3 

Solute carrier family 6 (GAMMA- SLC6A1 

AMINOBUTYRIC ACID transporter), member 1 

Solute carrier family 6 (neurotransmitter SLC6A3 

transporter, dopamine), member 3 

Solute canier family 6 (neurotransmitter SLC6A2 

transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 

transporter, serotonin), member 4 

Solute carrier family 6. member 1 0 SLC6A1 0 

Solute carrier family 6, member 6 SLC6A6 

Solute carrier family 6, member 8 SLC6A8 
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Solute carrier family /(amino acid transporter), SLC7A1 
member 1 

Solute canier family 7(amino acid transporter), SLC7A2 
member 2 

Solute carrier family 7(amino acid transporter), SLC7A7 



member 7 

Solute carrier family 8 (sodium/calcium SLC8A1 
exchanger), member 1 

Somatostatin SST 

Somatostatin receptor, SSTR1 SSTR1 
Somatostatin receptor, SSTR2 . . SSTR2 

Somatostatin receptor, SSTR3 SSTR3 

Somatostatin receptor, SSTR4 SSTR4 

Somatostatin receptor, SSTR5 SSTR5 

Sorcin SRI 
S0S1 guanine nucleotide exchange factor S0S1 

Steroid 5 alpha reductase 1 SRD5A1 

Steroid 5 alpha reductase 2 SRD5A2 
Steroid hormone receptor responsive DNA 
elements 

Sterol canier protein 2 SCP2 

Succinic semi-aldehyde dehydrogenase ssadh 
Sucrase 

Sulfonylurea receptor SUR 

Synaptic vesicle amine transporter SVAT 

Tachykinin receptor, NK1R TACR1 

Tachyl<inin receptor, NK2R TACR2 

Tachykinin receptor, NK3R TACR3 

Terminal deoxynucieotidyltransferase TDT 

Thiopurine S-methyltransferase TPMT 

Thrombopoietin THPO 

Thromboxane A synthase 1 TBXAS1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thymidylate synthase TYMS 

Thymopoietin TMPO 

Thyroid hormone receptor, beta THRB 

Thyroid-stimulating hormope receptor TSHR 

Thyroid-stimulating hormone, alpha TSHA 

Thyroid-stimulating hormone, beta TSHB 
Topoisomerase I 
Topoisomerase II 

Transcription factor 1 , hepatic TCF1 

Transcription factor 2, hepatic TCF2 

Transcription factor 3 TCF3 
Transcription factor binding to IGHM enhancer TFE3 
3 

Transcription factor. TUPLE1 TUPLE1 
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Transcription termination factor, RNA 


TTF1. 


G 


polymerase 1 






Transcription termination factor, RNA 


TTF2 


G 


polymerase 2 






Transcription termination factor, RNA 


TTF3 


G 


polymerase 3 






Transferrin 


TF 


G 


Transferrin receptor 


TFRC 


G 


Transthyretin 


TTR 


T 


Tubulin 




S 


Tumour necrosis factor (TNF) receptor 


TRAF1 


1 


associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 


1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 


1 


associated factor 3 






Tumour necrosis factor (TNF) receptor 


TRAF4 


1 


associated factor 4 






Tumour necrosis factor (TNF) receptor 


TRAF5 


1 


associated factor 5 






Tumour necrosis factor (TNF) receptor 


TRAF6 


1 


associated factor 6 






Tumour necrosis factor alpha 


TNFA 


1 


Tumour necrosis factor alpha receptor 


TNFAR 


1 


Tumour necrosis factor beta 


TNFB 


1 


Tumour necrosis factor beta receptor 


TNFBR 


1 


Tumour protein p53 


TP53. P53 


G 


Tumour protein p63 


TP63 


G 


Tumour suppresssor gene DRA 


DRA 


1 


Ubiquitin 




G 


Ubiquitin activating enzyme, E1 




E 


Ubiquitin B 


UBB 


G 


Ubiquitin C 


UBC 


G 


Ubiquitin carboxyl-tenninal esterase L1 


UCHL1 


G 


Ubiquitin protein ligase E3A 


UBE3A 


E 


UDP-glucose pyrophosphorylase 




E 


UDP-glucuronosyltransferase 1 


ugt1d, UGT1 


E 


UDP-glucuronosyltransferase 2. 


UGT2 . 


E 


Uncoupling protein 1 




T 


Uncoupling protein 3 


UCP3 


T 


Uridine monophosphate kinase 


UMPK 


1 


Uridine monophosphate synthetase 


UIVIPS 


1 


Uridinediphosphate(UDP)-gaiactose-4- 


GALE 


E 


epimerase 






Vimentin 


VIM 


1 


Vitamin B12-blnding (R) protein 




G 


Vitamin D receptor 


VDR 


G 


Xanthine dehydrogenase 


XDH 


E 
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Xeroderma pigmentosum, complementation 


XPA 


E 


group A 






Xeroderma pigmentosum, complementation 


XPB 


E 


group B 






Xerodemia pigmentosum, complementation 


XPC 


E 


group C 






Xeroderma pigmentosum, complementation 




E 


group D 






Xerodemia pigmentosum, complementation 




E 


group E 






Xeroderma pigmentosum, complementation 


XPF 


E 


group F 






Xeroderma pigmentosum, complementation 


ERCC5 


E 


group G 






X-ray repair gene 


XRCC9 


G 


Xylitol dehydrogenase 




E 


YY1 transcription factor 


YY1 


G 
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In a second aspect. 

ONCOLOGY 

The invention relates to a method of assessing the consequences, complications and 
the many symptoms arising as a result of developing a cancer. 

Despite the fact that there are several hundred types of cancer, it is still possible to list 
certain general characteristics. Cancer is a cellular disorder in which cells lack the 
ability to grow in a controlled and organised manner. A cancer cell divides to form a 
growth, or tumour, that invades and destroys neighbouring healthy tissue. Tumour 
cells may metastasise, i.e. detach from the tumour and spread to several sites around 
the body. After travelling through the blood or lymph system, cancer cells are able to 
start proliferating to produce new tumours elsewhere. Cancers often reoccur after 
attempted removal of the primary tumour via this process. Malignant cancers, i.e. ones 
that metastasise, generally cause death of the patient, unless adequately treated. 
Cancer is a common disease, being the second largest cause of death after vascular 
disorders. Approximately 20 percent of the population of the United Kingdom will die 
of cancer. The most common cancers are lung, colon, breast and prostrate cancers 
(Weatherall, Ledingham and Warrell, 1996). 

The characteristic symptoms and signs of cancer are due to the local effects of the 
cancer tumour infiltrating surrounding healthy tissues and causing pressure and 
distortion of neighbouring structures. In addition to these local site-specific 
symptoms, tumours produce symptoms that are, to some extent common to all 
cancers. These include; 

• Pain. 

• Weight loss. 

• Tumour mass. 

• Fever. 

• Anaemia. 

• Hypercalcaemia. 

Such symptoms lead to difficulties in the clinical care of patients, difficulties in the 
treatment and recovery of patients and lead to stress and anxiety in their carers and 
famiUes. . 

Causes of Cancer: 

The causes of and molecular pathologies occurring in the processes leading to cancer 
are numerous and complicated. Identifying the molecular basis of cell transformation, 
i.e. the genetic changes that cause a normal cell or group of cells to lose sensitivity to 
the normal restraints on multiplication and thus become a tumour, has been the central 
issue of cancer research. 
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A key focus has been the mechanisms by which the loss of sensitivity to constraints 
on raultiphcation becomes a heritable and, most importantly, stable characteristic of 
cells and their daughter cells. Thus ensuring the development of a tumour which can 
continue to grow without responding to the increased cellular density and with 'no 
respect for the integrity of cellular architecture' (Harris 1996). 

Two areas of research in the early 1980s resulted in a great step forward on the way to 
this objective. These were the studies of oncogenic retroviruses and of polypeptide 
growth factors. The simple genomes of type C retroviruses facilitated research into 
their mechanisms of transformation. It was found that oncogenic variants contained 
additional nucleic acid sequences very similar to expressed genes in mammalian cells. 
It rapidly became clear that these were acquired by recombination from host DNA and 
that their presence in the virus and their expression following infection were critical 
for transformation. This work on viral transformation thus identified a class of genes, 
now called oncogenes, present in human DNA and with the potential to transform 
cells when activated. 

A second class of genes, tumour suppressor genes, has been identified with a different 
mode of action. Here inactivation of a normally active gene leads to tumour 
formation. Many cancers of this type have a homozygous recessive mechanism of 
inheritance (e.g. Wilms tumour, neurofibromatosis, familial adenomatous polyposis 
coli). As a result of these studies it is now appreciated that the genetic mechanism 
leading to tumour formation are complex and that several genetic steps might have to 
occur before transformation to a malignant cell phenotype is complete (Weatherall, 
Ledingham and Warrell, 1996). 

In addition several environmental factors have a well documented carcinogenic 
potential such as ionizing radiation (e.g. X rays, sunshine), drugs (e.g. steroids, 
oestregens, cyclosporin) and chemicals used in mdustry and manufacturing (e.g. 
aromatic amines, polycyclic hydrocarbons, vinyl chloride). 

Treatment of Cancer: 

The unrestricted growth of a tumour causes damage to healthy tissues by occupying 
space (resulting in physical stresses to surrounding tissues) competing for oxygen and 
nutrients. From a healthcare management point of view, the most important clinical 
property of a tumour is its rate of growth and ability to generate secondary deposits of 
growth at distant sites in the body (metastasise). There is evidence that both of these 
factors can be related to the nature of the genetic changes within the cell and the 
degree of dedifferentiation expressed by the cell. 

Management of cancer often involves more than one type of treatment and includes: 
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• Surgery 

• Chemotherapy 

• Radiotherapy 

Local treatment frequently involves both surgery and radiotherapy in order to 
maximise the chances of local control 

The aim of surgical intervention is to completely excise the tumour with a margin of 
normal tissue around the main tumour mass. The risk of local reoccurrence is very 
high with a marginal excision. The aim of radiotherapy is to target the tumour mass 
accurately and deliver a high dose of radiation to that area in order to destroy all the 
tumour cells. Radiotherapy is of course toxic to normal tissue as well as malignant 
tissue which accounts for the side effects associated with the treatment. 

Most tumours, for example breast tumours, present with locally advanced or 
metastatic disease, make local approaches such as surgery or radiotherapy unUkely to 
result in cure or long term remission. The role of these treatments therefore is 
primarily to prevent local reoccurrence rather than to be curative. 

A growing number of cancer types respond to treatment with combination 
chemotherapy. Tumours such as lymphomas and leukaemias are very sensitive to 
anti-cancer drugs such as vincristine or cisplatin and remission of some of these 
cancers have been achieved in this way. There has been less success with the 
common solid tumours, such as lung, breast or colorectal cancer (Brody, Larner 
and Minnerman, 1998). 

One of the difficulties in the clinical management of tumours is the cytotoxicity of 
many of the therapeutic agents. Severe side effects are not uncommon and include 
cardiac toxicity, renal impairment, pulmonary fibrosis and bone marrow suppression 
(British National Formulary 1 998). 

Further management problems arise from the specific complications which 
accompany the spread of metastases including spinal cord compression, 
carcinomatous ^meningitis', cerebral involvement, liver failure, pleural effusions,; 
pericardial effusions and pain. 

There is considerable variation in the rates of growth of the various tumours and 
cancers and in their propensity to metastasise. the factors are known to relate to the 
morphology and physiology of the original cell type and the genetic changes 
occurring within the transformed cell. The rates of tumour progression also vary from 
individual to individual and the precise factors which lie behind such individual 
variation are uncertain. To complicate matters there is also considerable individual 
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variation in the degree of toleration to the cytotoxic side effects of commonly used 
drugs and in the outcome of therapeutic interventions such as recovery from surgery, 
development of secondary infections and efficacy of pain management. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic sjrstem. 

These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



ONCOLOGY GENE LIST 


HUGO gene 


Protein 




symbol 


function 


Absent in melanoma 1 gene 


AIM1 


G 


Actin. alpha, cardiac 


ACTC 


s 


Actin, alpha, skeletal 


ACTA1 


s 


Actin, alpha, smooth, aortic 


AGTA2 


S 


Actlvin 




G 


Activin A receptor, type 2B 


ACVR2B 


G 


Activin A receptor, type 2-like kinase 1 


ACVRL1 


G 


Adenomatous polyposis coli tumour supressor 


APC 


G 


gene 






Adenosine deaminase 


ADA 


■ E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


ADORA3 


N 


Adenyl cyclase 




N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase.4 . 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adrenergic receptor, alphal 


ADRA1 


N , 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 
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Adrenocorticotrophic hormone (ACTH) ACTHR 
receptor 

Albumin, ALB ALB 

Alcohol dehydrogenase 3 ADH3 

Aldehyde dehydrogenase 1 ALDH1 

Aldehyde dehydrogenase 10 ALDH10 

Aldehyde dehydrogenase 2 ALDH2 

Aldehyde dehydrogenase 5 ALDH5 

Aldehyde dehydrogenase 6 ALDH6 

Aldehyde dehydrogenase 7 ALDH7 

Aldosterone receptor MLR 

alpha tectorin TECTA 

alpha 1 -antitrypsin PI 

alpha-actinin 2 ACTN2 

alpha-actinin 3 ACTN3 

Alpha-fetoprotein AFP 

alpha-synuclein SNCA 

Amphiregulin AREG 

Amyloid beta A4 precursor protein APP 

Amyloid beta A4 precursor-like protein APLP 

Androgen receptor AR 

Angiopoietin 1 ANGPT1 

Angiopoietin 2 ANGPT2 

Angiotensin converting enzyme ACE, DCP1 

Angiotensin receptor 1 AGTR1 

Angiotensin receptor 2 AGTR2 > 

Angiotensinogen AGT 

Annexin 1 ANX 1 

Antidiuretic hormone receptor ADHR 

Antithrombin III AT3 

AP-2, alpha TFAP2A 

AP-2. beta TFAP2B 

AP-2, gamma TFAP2C 
Apaf-1 

Apoptosis antigen 1 APT1 

Apoptosis antigen ligand 1 APT1LG1 

Apoptosis-inducing factor AIF 

..Apurinic endonuciease APE 

Arginine vasopressin AVP 

Arginosuccinate synthetase ASS 

Aryl hydrocarbon receptor AHR 
Aryl hydrocarbon receptor nuclear translocator ARNT 

Asparagine synthetase AS 
Aspartate receptor 

Ataxia telangiectasia complementation group D ATD, ATDC 

Ataxia telangiectasia gene, AT ATM 
ATP cobalamin adenoxyltransferase 

ATP sulphurylase atpsk2 
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ATP-binding cassette transporter 7 ABC7 

Atrial natriuretic peptide ANP 

Atrial natriuretic peptide receptor A NPR1 

Atrial natriuretic peptide receptor B NPR2 

Atrial natriuretic peptide receptor C NPR3 

Atrophin 1 DRPLA 
Bagpipe homeobox, drosophila homolog of, 1 BAPX1 

B-cell CLL/lymphoma 1 BCL1 

B-cei! CLL/iymphoma 10 BCL10 

B-cell CLL/lymphoma 3 BCL3 
B-cell CLL/lymphoma 4 . BCL4 

B-cell CLL/lymphoma 5 BCL5 

B-cell CLL/lymphoma 6 BCL6 

B-cell CLL/lymphoma 7 BCL7 

B-cell CLL/lymphoma 8 BCL8 

B-cell CLL/lymphoma 9 BCL9 

BCL2-associated X protein BAX 

BCL2-related protein A1 BCL2A1 

Beckwith-Wiedemann region 1A BWR1A 
Benzodiazepine receptor 

beta 2 microglobulin B2M 
beta-endorphin receptor 

beta-synuclein SNCB 

Bleomycin hydrolase BLMH 

Bone morphogenetic protein, BMP1 BMP1 

Bone morphogenetic protein, BMP2 BMP2 

Bone morphogenetic protein, BMP3 BMP3 

Bone morphogenetic protein, BMP4 BMP4 

Bone morphogenetic protein, BMP5 BMP5 

Bone morphogenetic protein, BMP6 BMP6 

Bone morphogenetic protein, BMP7 BMP7 

Bone morphogenetic protein, BMP8 BMP8 
Bradykinin receptor B1 
Bradykinin receptor B2 

Brain derived neurotrophic factor BDNF 

Brain derived neurotrophic factor (BDNF) BDNFR 
receptor 

Branched chain aminotransferase 1 , cytosolic BCAT1 

Branched chain aminotransferase 2, BCAT2 
mitochondrial 

BRCA1 -associated RING domain gene 1 BARD1 

Breakpoint cluster region BCR 

Breast cancer 1 BRCA1 

Breast cancer 2 BRCA2 

Breast cancer, ductal. 1 BRCD1 

Breast cancer, ductal, 2 BRCD2 



Bmton agammaglobulinaemia tyrosine kinase BTK 
C1 inhibitor 
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Cadherin E 


CDH1 


G 


Cadherin EP 




G 


Cadherin N 


CDH2 


G 


Cadherin P 


CDH3 


G 


Calbindin 1 


CALB1 


G 


Calbindin D9K 


CALB3 


G 


Calcitonin receptor /Calcitonin gene-related 


CALCR 


N 


peptide receptor 






Calcitonin/Calcitonin gene-related peptide 


CALCA 


M 


alpha 






Calcium channel, voltage-<lependent. alpha 1F CACNA1F 


M 

IN 


subunit 






Calcium channel, voltage-dependent. Alpha- 


CACNA1B 


N 


IB (CACNL1A5) 






Calcium channel, voltage-dependent. Alpha- 
1C 


CACNA1C 


N 


Calcium channel, voltage-dependent, Alpha- 
1D 


CACNA1D 


N 


Calcium channel, voltage-dependent. Alpha- 


CACNA1E 


N 


1E(CACNL1A6) 






Calcium channel, voltage-dependent, Aipha- 


CACNA2 


N 


2/delta 






Calcium channel, voltage-dependent, Beta 1 


CACNB1 


N 


Calcium channel, voltage-dependent. Beta 3 


CACNB3 


N 


Calcium channel, voltage-dependent, Ltype, 


CACNA1S 


N 


alpha 1S subunit 






Calcium channel, voltage-dependent, 


CACNG2 


N 


Neuronal, Gamma 






Calcium channel, voltage-dependent. P/Q 


CACNA1A 


N 


type, alpha 1A subunit 






Calcium channel, voltage-dependent, T-type 




N 


Calmodulin 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 


G 


Calmodulin-dependant protein kinase II 


CAMK2A 


G 


Calnexin 


CANX 


G 


Carbonic anhydrase 3 


CA3 


E 


Carbonic anhydrase 4 


CA4 


E 


Carbonic anhydrase. alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 


E 


Cardiac-specific homeobox. CSX 


CSX 


G 


Cartilage-hair hypoplasia gene 


CHH 


N 


Caspase 1 


CASP1 ^ 


G 


Caspase 10 


CASP10 


G 


Caspase 2 


CASP2 


G 


Caspase 3 


CASP3 


G 


Caspase 4 


CASP4 


G 


Caspase 5 


CASP5 


G 
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Caspase 6 CASP6 

Caspase 7 CASP7 

Caspase 8 CASP8 

Caspase 9 CASP9 

Catenin, beta CTNNB1 

CD1 CD1 

CD10 CD10 

CD4 CD4 
CEA 

Cell adhesion molecule, intercellular, ICAM ICAM1 
Cell adhesion molecule, leukocyte-endothelial, LECAM1 
LECAM (CD62) 

Cell adhesion molecule, liver, LCAM LCAM 

Cell adhesion molecule, neural. NCAM1 NCAM1 

Cell adhesion molecule, neural, NCAM120 NCAM120 

Cell adhesion molecule, neural, NCAM2 NCAM2 
Cell adhesion molecule, platelet-endothelial. PECAM1 
PECAM 

Cell adhesion molecule, vascular, VCAM VCAM1 

c-erbB1 ERBB1 

c-erbB2 ERBB2 

c-erbB3 ERBB3 

c-erbB4 ERBB4 

Ceruloplasmin precursor CP 

Chemokine receptor CXCR1 CXCR1 

Chemokine receptor CXCR2 CXCR2 

Cholecystokinin CCK 

Cholecystokinin B receptor CCKBR 

Ciliary neurotrophic factor (CNTF) CNTF 

Ciliary neurotrophic factor (CNTF) receptor CNTFR 
c-kit receptor tyrosine kinase 
Clathrin 

Clusterin CLU 

Collagen IV alpha 4 COL4A4 

Collagen IV alpha 5 COL4A5 

Collagen IV alpha 6 COL4A6 

Colony-stimulating factor 1 CSF1 

Cplony-stimulating factor 1 receptor CSF1R 

Colony-stimulating factor 2 CSF2 

Colony-stimulating factor 2 alpha receptor CSF2RA 

Colony-stimulating factor 2 beta receptor CSF2RB 

Colony-stimulating factor 3 CSF3 

Colony-stimulating factor 3 receptor CSF3R 

Complement component C 1 inhibitor C 1 N H 

Complement component C1qa C1QA 

Complement component C1qb C1QB 

Complement component C1qg C1QG 

Complement component C1 r C1 R 
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Complement component C1 s 


CIS 


1 


Complement component C2 


C2 


1 


Complement component C3 


C3 


1 


Complement component C4A 


C4A. 


1 


Complement component C4B 


C4B 


1 


Complement component C5 


C5 


1 


Complement component C6 


C6 


1 


Complement component C7 


C7 


1 


Complement component C8 


C8B 


1 


Complement component C9 


C9 


1 


Complex III 




E 


Core-binding factor, alpha 1 


CBFA1 


G 


Core-binding factor, alpha 2 


CBFA2 


G 


Core-binding factor, beta 


CBFB 


G 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


c-src tyrosine kinase 


CSK 


G 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclin A 


CCNA 


G 


Cyclin B 


CCNB 


G 


Cyclin C 


CCNC 


G 


Cyclin D 


CCND1 


G 


Cyclin E 


CCNE 


G 


Cyclin F 


CCNF 


G 


Cyclin-dependent kinase 1. 


CDK1 


G 


Cyclin-dependent kinase 10 


CDK10 


G 


Cyclin-dependent kinase 2 


CDK2 


G 


Cyclin-dependent kinase 3 


CDK3 


G 


Cyclin-dependent kinase 4 


CDK4 


G 


Cyclin-dependent kinase 5 


CDK5 


G 


Cyclin-dependent kinase 6 


CDK6 


G 


Cyclin-dependent kinase 7 


CDK7 


G 


Cyclin-dependent kinase 8 


CDK8 


G 


Cyclin-dependent kinase 9 


CDK9 


G 


Cyclin-dependent kinase inhibitor 1A (P21. 


CDKN1A 


G 


CIP1) 






Cyclin-dependent kinase inhibitor 18 (P27, 


CDKN1B 


G 


KIP1) ... 






Cyclin-dependent kinase inhibitor 1C (P57, 


CPKN1C 


G 


KIP2) 






Cyclin-dependent kinase inhibitor 2A (pi 6) 


CDKN2A 


G 


Cyclin-dependent kinase inhibitor 3 


CDKN3 


G 


Cyclooxygenase 1 


C0X1 


E- 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 
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CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


• E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


CYP4A1 1 


CYP4A11 


E 


CYP4B1 


CYP4B1 


E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystathioniase 


CTH 


E 


Cystathione beta synthase 


CBS 


E 


Cystic fibrosis transmembrane conductance 


CFTR 


N 


regulator, CFTR 


... 


Cytidlne deaminase 


CDA 


E 


Cytidine-5-prlme-trlphosphate synthetase 


CTPS 


E 


Cytochrome a 




E 


Cytochrome c 




E 


Cytochrome c oxidase, MTCO 




E 


Cytol<ine-suppressive antiinflammatory daig- 


CSBP1 


1 


binding protein 1 






Cytokine-suppressive antiinflammatory drug- 


CSBP2 


1 


binding protein 2 






Defender against cell death 1 


DAD1 


G 
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Deleted in colorectal carcinoma 


DCC 


G 


Deleted in malignant brain tumours 1 


DMBT1 


G 


Deoxycytidine kinase DCK 




E 


Deoxyuridine triphosphatase; dUTPase 




E 


Desert hedgehog, dhh 




G 


Dihydrofolate reductase 


DHFR 


E 


DihydroiipoyI dehydrogenase 




E 


Dihyropyrimidine dehydrogenase 


DPYD 


E 


DM-Kinase 


DMPK 


E 


DNA damage binding protein, DDB1 


DDB1 


S 


DNA damage binding protein, DDB2 


DDB2 


S 


DNA directed polymerase, alpha 


POLA 


E 


DNA glycosylases 




E 


DNA helicases 




E 


DNA Ligase 1 


LIG1 


E 


DNA methyltransferase 


DNMT 


E 


DNA polymerase 1 




E 


DNA polymerase 2 




E 


DNA polymerase 3 




E 


DNA primase 




E 


DNA-damage-inducible transcript 3 


DDIT3 


S 


DNA-dependant RNA polymerase 




E 


DOPA decarboxylase 


DDC 


E 


Dopamine receptors D1 


DRD1 


N 


Dopamine receptors D2 


DRD2 


N 


Dopamine receptors D3 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 


Dynamin 


DNM1 


G 


Dynorphin receptor 




N 


Dysferiin 


DYS. DYSF 


E 


Dyskerin 


DKC1 


S 


EB1 




G 


Endoglin 


ENG 


S 


Endothelin 1 


EDN1 


N 


Endothelin 2 


EDN2 


N 


Endothelin 3 


EDN3 


N 


Endothelin converting enzyme , 


ECE1 . 


. N 


Endothelin receptor type A 


EDNRA 


N 


Endothelin receptor type B 


EDNRB 


N 


Enolase 


EN01 


• E 


Ephrin receptor tyrosine kinase A 


EPHA 


G 


Ephrin receptor tyrosine kinase B 


EPHB 


G 


Epidermal growth factor 


EOF 


G 


Epidermal growth factor receptor 


EGFR 


G 


Estrogen receptor 


ESR , 


G 


Eukaryotic initiation translation factor 


EIF4E 


G 


EWS RNA-binding protein 


EWSR1 


G 
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Excision repair complementation group 1 


ERCC1 


E 


protein 






Excision repair complementation group 2 


ERCC2 


E 


protein 






Excision repair complementation group.2 


ERCC3 


E 


protein 






Excision repair complementation group 4 


ERCC4 


E 


protein 






Excision repair complementation group 6 


ERCC6 


E 


protein 






Exostosin 1 


EXT1 


, s 


Exostosin 2 


EXT2 


S 


FADH dehydrogenase 




E 


Fanconi anemia, complementation group C 


FANCC 


• T 


FanconI anemia, complementation group D 


FANCD 


T 


Fc fragment of IgG, high affinity lA, receptor for FCGR1 A 


G 


Fc fragment of IgG, low affinity lla, receptor for FCGR2A 


G 


(CD32) 






Fc fragment of IgG, low affinity lila, receptor for FCGR3A 


G 


(CD16) 






Ferrocheiatase 


FECH 


E 


Fibrillin 1 


FBN1 


G 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


. FN1 


G 


Folic acid receptor 


FOLR 


G 


Follicle stimulating hormone receptor 


FSHR, 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


Follicular lymphoma variant translocation 1 


FVT1 


1 


Forkhead rhabdomyosarcoma gene 


FKHR 


G 


Forkhead transcription factor 14 


FKHL14 


G 


Forkhead transcription factor 7 


FKHL7 


G 


Fucosyltransferase 2 


FUT2 


T 


Fucosyltransferase 3 


FUT3 


T 


G/T mismatch binding protein 


GTBP, MSH6 


G 


GABA receptor, alpha 1 


GABRA1 


. N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 
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GABA receptor, gamma 3 


GABRG3 


N 


Gadd45 (growth arrest & DNA-damage-inducible protein) 


E 


Galactosyltransferase 1 


GT1 


G 


Galactosyltransferase, alpha 1 ,3 


GGTA1 


G 


Galactosyltransferase, beta 3 


B3GALT 


G 


Gastrin 


GAS 


G 


Gastrin releasing peptide 


GRP 


T 


Glioma chloride Ion channel, GCC 




G 


Glucagon receptor 


GCGR 


G 


Glucagon synthase 




T 


Glucocorticoid receptor 


GRL 


G 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GL'uR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutathione 


GSH . 


T 


Glutathione S-transferase mu 1 , GSTM1 


GSTM1 


E 


Glutathione S-transferase theta 1 , GSTT1 


GSTT1 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glyceraldehyde-3-phosphate dehydrogenase. 


GAPDH 


E 


GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycine receptor, alpha 


GLRA2 


N 


Glycine receptor, beta 




N 


Glycine transporter 


GLYT 


N 


Glypican 3 


GPC3, SDYS 


G 


Gonadotropin releasing hormone 


GNRH 


G 


Gonadotropin releasing hormone receptor 


GNRHR . 


G 


Growth factor receptor-bound protein 2 


GRB2 


G 


Growth hormone 1 


GH1 


G 


Growth hormone 2 (placental) 


GH2 


G 


Growth hormone receptor 


GHR 


G 


Growth hormone releasing honnone (GHRH) 


GHRH 


G 


Growth hormone releasing hormone receptor 


GHRHR 


G 


Growth/differentiation factor 5 


GDF5 


G 


Growth-regulated protein precursor, GRO 


GRO 


1 


GTPase-activating protein, GAP 


RASA1 


G 


Guanine nucleotide-binding protein, alpha 


GNAI1 


N 
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inhibiting activity polypeptide 1. GNAI1 



Guanine nucleotide-binding protein, alpha 


GNAI2 


N 


inhibiting activity polypeptide 2, GNAI2 






Guanine nucleotide-binding protein, alpha 


GNAI3 


N 


inhibiting activity polypeptide 3, GNAI3 






Guanine nucleotide-binding protein, alpha 


GNAS1 


N 


stimulating activity polypeptide, GNAS1 






Guanine nucleotide-binding protein, alpha 


GNAS2 


N 


stimulating activity polypeptide, GNAS2 






Guanine nucleotide-binding protein, alpha 


GNAS3 


N 


stimulating activity polypeptide, GNAS3 






Guanine nucleotide-binding protein,. alpha 


GNAS4 


N 


stimulating activity polypeptide, GNAS4 






Guanine nucleotide-binding protein, q 


GNAQ 


N 


polypeptide 






Guanylate kinase 




E 


H(+), K(+) - ATPase 


ATP4B 


N 


Hairless 


HR 


G 


Hela tumor suppression gene 


HTS1 


G 


Heparin binding epidermal growth factor 


HBEGF 


G 


Hepatitis B virus integration site 1 


HVBS1 


1 


Hepatitis B vims integration site 2 


HVBS6 


1 


High mobility group protein C 


HMGIC 


G 


High mobility group protein Y 


HMGIY 


G 


Histamine receptors, H1 




N 


Histamine receptors, H2 




N 


Histamine receptors, H3 




N 


HLH transcription factor HAND1 


HAND1 


G 


HLH transcription factor HAND2 


HAND2 


G 


HMG-CoA reductase 


HMGCR 


E 


HMG-CoA synthase 


HMGCS2 


E 


Homeobox (HOX) gene A13 


H0XA13 


G 


Homeobox 1 1 


H0X11 


G 


Homeobox HB24 


HLX1 


G 


Homogentisate 1 ,2 dioxygenase 


HGD 


E 


Hormone-sensitive lipase 


HSL 


E 


HSSB, replication protein 




E 


Human placental lactogen 


CSH1 


.G 


Ibonucleoside diphosphate reductase 




E 


Ikaros gene 


IKAROS 


G 


Inhibin, alpha 


INHA 


G 


Inhibin, beta A 


INHBA 


G 


Inhibin, beta B 


INHBB 


G 


Inhibin, beta C 


INHBC 


G 


Inositol 1 ,4,5-triphosphate receptor 3 


ITPR3 


G 


Insulin 


INS 


G 


Insulin receptor 


INSR 


G 


Insulin-like growth factor 1 


IGF1 


G 
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Insulin-like growth factor 1 receptor 


IGF1R 


G 


Insulin-like growth factor 2 


IGF2 


G 


Insulin-like growth factor 2 receptor 


IGF2R 


G 


Integrin beta 1 


ITGB1 


G 


Integrin beta 2 


ITGB2 


G 


Integrin beta 3 


ITGB3 


G 


Integrin beta 4 


ITGB4 


G 


Integrin beta 5 


ITGB5 


G 


Integrin beta 6 


ITGB6 


G 


Integrin beta 7 


1TGB7 


G 


Integrin, alpha 1 


ITGA1 


G 


Integrin, alpha 2 


ITGA2 


G 


Integrin. alpha 4 


ITGA4 


G 


Integrin, alpha 5 


ITGA5 


G 


Integrin, alpha 6 


ITGA6 


G 


Integrin, alpha M 


ITGAM 


G 


Interferon alpha 


IFNA1 


1 


Interferon beta 


IFNB 


1 


Interferon gamma 


IFNG 


1 


Interferon gamma receptor 1 


IFNGR1 


1 


Interferon gamma receptor 2 


IFNGR2 


1 


Interferon regulatory factor 1 


IRF1 


1 


Interferon regulatory factor 4 


IRF4 


1 


Interieukin(IL) 1 receptor 


IL1R 


1 


Interleukin(IL) 1, alpha 


ILIA 


1 


Interleukin(IL) 1, beta 


IL1B 


1 


Interleukin(IL) 10 


IL10 


1 


Interleukin(IL) 10 receptor 


IL1GR 


1 


Interleukin(IL) 11 


IL11 


1 


Interieukin(IL) 11 receptor 


IL11R 


1 


Interieukin(IL) 12 


IL12 


1 


Interleukin(IL) 12 receptor, beta 1 


IL12RB1 


1 


Interieukin(IL) 13 


IL13 


1 


Interleukin(IL) 13 receptor 


IL13R 


1 


Interleukin(IL) 2 


IL2 


1 


Interleukin(IL) 2 receptor, alpha 


1L2RA 


1 


Interieukin(IL) 2 receptor, gamma 


IL2RG 


1 


Interleukin(IL) 3 


IL3 


1 


Interieukin(IL) 3 receptor 


IL3R 


1 


Interleukin(IL) 4 


IL4 


1 


Interieukin(IL) 4 receptor 


IL4R 


1 


Interieukin(IL) 5 


IL5 




Interieukin(IL) 5 receptor 


IL5R 




Interieukin(IL) 6 


IL6 




Interieukin(IL) 6 receptor 


IL6R 




Interleukin(IL) 7 


IL7 




Interieukin(IL) 7 receptor 


IL7R 




Interleukin(IL) 8 


IL8 
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Interleukin(IL) 8 receptor IL8R. | 

. Interleukin(IL) 9 IL9 | 

Interleukin(IL) 9 receptor |L9R | 

lnterleukin(!L) receptor antagonist 1 IL1RN, IL1RA | 

Janus kinase 1 JAK1 G 

Janus kinase 2 JAK2 G 

Janus kinase 3 JAK3 g 

Laminin 5, alpha 3 LAMA3 G 

Laminin 5, beta 3 LAIVIBS g 

Laminin 5, gamma 2 LAMC2 G 

Laminin M LAIVIM G 

Laminin receptor 1 LAMR1 G 

Latent transforming growth factor-beta binding LTBP2 G 
protein 2 

Leptin LEP G 

Leptin receptor LEPR G 

Leukaemia inhibitory factor LIF G 

Leukaemia inhibitory factor receptor LIFR G 

Leukotriene A4 hydrolase I 

Leukotriene B4 receptor I 

Leukotriene C4 receptor I 

Leukotriene D4/E4 receptor I 

LH/choriogonadotropin (CG) receptor LHCGR G 

LIM homeobox protein 1 LHX1 G 

LIM homeobox protein 2 LHX2 G 

LIM homeobox protein 3 LHX3 G 

LIM homeobox protein 4 LHX4 G 

Limbic associated membrane protein LAMP G 

LIM-domain only protein 1 LM01 G 

LIM-domain only protein 2 LM02 G 

LIM-domain only protein 3 LM03 G 

LIM-domain only protein 4 LM04 G 

Lipoma-prefen^ed partner gene LPP G 

Lipoxygenase 12 (platelets) L0G12 I 

Lipoxygenase 5 (leukocytes) I 

Long QT-type 2 potassium channels LQT2, KCNH2 T 

Lowe oculocerbrorenal syndrome gene OCRL E 

Luteinizing homnone-releasing hormone. N 

Luteinizing hdmnone-releasing homione N 
receptor 

Lymphoblastic leukemia derived sequence 1 LYL1 I 

Lymphocyte-specific protein tyrosine kinase LCK | 

Lymphoid enhancer-binding factor LEF-1 G 

Macrophage activating factor MAF | 

MAD (mothers against decapentaplegic. MADH3 G 
Drosophlla) homologue 3 

MAD (mothers against decapentaplegic, MADH4 G 
Drosophlla) homologue 4 



wo 99/64627 



79 



MADS box transcription-en hancer factor 2A 
MADS box transcription-enhancer factor 2B 
MADS box transcription-enhancer factor 2C 
MADS box transcription-enhancer factor 2D 
Malignant proliferation, eosinophil gene 
MAPK kinase 1 
MAPK kinase 4 

MAPK kinase 6 
MAPKK kinase 
MAX-interacting protein 1 
MEK kinase, MEKK 
Melanocortin 1 receptor 
Menin 

Methionine adenosyltransferase 

Methionine synthase 

Methionine synthase reductase 

Methylguanine-DNA methyltransferase 

MHC Class I: A 

MHC Class I: B 

MHC Class I: C 

MHC Class I: LMP-2, LMP-7 

MHC Class I: Tap1 

MHC Class II: DP 

MHC Class II: DQ 

MHC Class II: DR 

MHC Class II: Tap2 

MHC Class ll:Complementation group A 
MHC Class IkComplementation group B 
MHC Class ll:Complementation group C 
MHC Class ll:Complementation group D 
Midline 1 

Mismatch repair gene, PMSL1 
Mismatch repair gene, PMSL2 
Mitogen-activated protein (MAP) kinase 
Motilin 

Msh homeobox homolog 1 
Msh homeobox homolog 2 
Mucin 18 

Muscarinic receptor, M1 
Muscarinic receptor, M2 
Muscarinic receptor, M3 
Muscarinic receptor, M4 
Muscarinic receptor, MS 
Mutated in colorectal cancers, MCC 
MutL homolog 1 
MutS homolog 2 
MutS homolog 3 



MEF2A 
MEF2B 
MEF2C 
MEF2b 
MPE 

MAPKK1; MEK1 
MAPKK4; MEK4; 
SERK1 

MAPKK6; MEK6 

MAPKKK 

MXI1 

MC1R 
MEN1 

MAT1A. MAT2A 

MTR 

MTRR 

MGMT 



ABCR, TAP1 
HLA-DPB1 



TAP2, PSF2 

MHC2TA 

rficank 

RFX5 

RFXAP 

MIDI 

PMS1 

PMS2 

MAPK 

MLN 

MSX1 

MSX2 

MUC18 

CHRM1 

CHRM2 

CHRM3 

CHRM4 

CHRM5 

MCC 

MLH1 

MSH2 

MSH3 
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Myelin protein peripheral 22 


PMP22 


8 


Myelodysplasia syndrome 1 gene 


MDS1 


G 


Myeloid leukemia factor-l 


MLF1 


1 


N-acetyitransferase 1 


. NAT1 


E 


N-acetyitransferase 2 


NAT2 


E 


NADPH-dependent cytochrome P450 


POR 


E 


reductase 






Nerve growth factor 


NGF 


G 


Nerve growth factor receptor 


NGFR 


G 


Neuregulin 


HGL 


G 


Neurexin 




N 


Neurofibromin 1 


NF1 


G 


Neurofibromin 2 


NF2 


G 


Neurokinin A 


NKNA 


N 


Neurokinin B 


NKNB 


N 


Neuronal apoptosis inhibitory protein 


NAIP 


1 


Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Neurotensin 


NTS 


N 


Neurotensin receptor ' 


NTSR1 


N 


Neurotrophic tyrosine kinase receptor 1 


NTRK1 


G 


Neutral endopeptidase 




E 


Niacin receptor 




G 


Nodal 


NODAL 


G 


Nonie disease protein 


NDP 


G 


Notch 3 


N0TCH3 


G 


Notch ligand - jagged 1 


JAG LAGS 


G 


Nuclear factor kappa beta 


NFKB 


1 


Nuclear factor of activated T cells (NFAT) 


NFATC 


G 


complex, cytosolic 






Nuclear factor of activated T cells (NFAT) 


NFATP 


G 


complex, preexisting component 






Nuclear mitotic apparatus protein 1 


NUMA1 


G 


Nucleophosmin 


NPM1 


T 


Oligophrenin-1 


0PHN1 


G 


Oncogene abl1 


ABL1 


G 


Oncogene abl2 




. . G 


Oncogene akt1 




G 


Oncogene akt2 


AKT2 


G 


Oncogene axl 


AXL 


G 


Oncogene bcl2 




G 


Oncogene bcr/abi 




G 


Oncogene B-lym 




G 


Oncogene B-raf 




G 


Oncogene clk1 




G 


Oncogene c-myc 




G 


Oncogene cot 




G 
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G 






G 






G 


Onprinono PI 1^*1 
wilv/Uydic? ^Lix 1 


CI IfA 


G 




cLK2 


G 


^jncugene emo i 




G 


vjncuyenc cr\D 




G 


uncogene ckd^: 




G 






G 


^ncoyene cr\DMLz 




G 


uncogene tKo (eany reponse gene) 




G 


uncogene c i o i 




G 


uncogene t i oz 




G 


uncogene tvn 


Evil 


G 


uncogene tes 




G 


uncogene igr 




G 


uncogene tos 


rOS 


G 


Oncogene fps 




G 


uncogene oLi i 


GLI 


G 


uncogene oLIz 


GLI2 


G 


Oncogene GLI3 


GU3 


G 


Oncogene gro1 




G 


Oncogene gro2 




G 


Oncogene Ha-ras 


HRAS 


G 


Oncogene hs1 




G 


Oncogene hst 


FGF4 


G 


Oncogene int1 


WNT1 


G 


uncogene iniz 


rGF3 


G 


Oncogene int3 


Notch4 


G 


uncogene ini4 


WNT3 


G 


uncogene jun 


JUN 


G 


uncogene m i 


KIT, PBT 


G 


uncogene luu 


LCO 


G 


uncogene i-myc 




G 


uncuyene ipsa 




G 


uncogene lyn 




G 


uncogene mai 




G 


uncogene masi 




G 


uncogene mcTz 




G 


uncogene mamz 


M 01^12 


G 


uncogene nriei 




G 


uncoyene mei 


MET 


G 


Oncogene mos 




G 


Oncogene mpl 




G 


Oncogene MUM1 


MUM1 


G 


Oncogene myb 


MYB 


G 


Oncogene myc 


MYC 


G 


Oncogene n-myc 




G 
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v^ncogene iN-ras vnsurooiaSiorna v-r3S; 


NRAS 


G 


kyiiuuy6n& uvc 




G 


\jn{AjQ&ii& pim 1 




G 






G 


v^nuuy6n6 pvi i 




G 




RAP 


G 


vjncog6n6 raio 




G 


uncogene rei 




G 


uncogene rei 


RET 


G 


uncogene r-myc 




G 


Oncogene ros 




G 


uncogene K-ras 




G 


uncogene sis 


PDGFB 


G 


uncogene ski 




G 


uncogene sno 




G 


uncogene spn 




G 


uncogene src 




G 


uncogene iczi 




G 


Oncogene TEL 


ETV6 


G 


Oncogene tim 




G 


Oncogene vavtrk 




G 


uncogene v-f\i-ras^ 


KRAS2 


G 


Oncogene yes 




G 


Oncogene yuasa 




G 


Uncostatin M 


OSM 


G 


Oncostatin M receptor 


OSMR 


G 


Opioid receptor, delta 


0PRD1 


N 


Opioid receptor, kappa 


0PRK1 


N 


Opioid receptor, mu 


0PRM1 


N 


Orexin 


OX 


G 


Osteopontin 


OPN 


G 


Oxytocin 


OXT 


N 


Oxytocin receptor 


OXTR 


N 


Paired box homeotic gene 3 


PAX3 


G 


Paired box homeotic gene 6 


PAX6 


G 


Paired box homeotic gene 7 


PAX7 


G 


Paired-like homeodomain transcription factor 2 PITX2 


G 


Paired-like homeodomain transcription factor 3 PITX3 


G 


Parathyroid hormone 


PTH 


G 


Parathyroid hormone receptor 


PTHR1 


G 


Parathyroid hormone related-peptide 


PTHrP 


G 


Parvalbumin 


PVALB 


G 


Patched (Drosophila) homolog, PTCH 


PTCH 


G 


PCNA (proliferating cell nuclear antigen) 




E 


Peanut-like 1 


PNUTL1 


1 


Peroxisome proliferative activated receptor, 


PPARA 


T. 


alpha 






Peroxisome proliferative activated receptor, 


PPARG 


T 
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gamma 






P-glycoprotein 1 


PGY1 


T 


P-giycoprotein 3 


PGY3 


T 


Phenylalanine hydroxylase 


PAH 


E 


Phosphatase & tensin homolog 


PTEN 


G 


Phosphatldylinositol glycan, class A 


PIGA 


G 


(paroxysmal nocturnal hemoglobinuria) 






Phospholipase A2, group 10 


PLA2G10 


I 


Phospholipase A2, group 1B 


PLA2G1B 


1 


Phospholipase A2, group 2A 


PLA2G2A 


1 


Phospholipase A2, group 2B 


PLA2G2B 


1 


Phospholipase A2, group 4A 


PLA2G4A 


1 


Phospholipase A2, group 4C 


PLA2G4C 


1 


Phospholipase A2, group 5 


PU^G5 


1 


Phospholipase A2, group 6 


PLA2G6 


1 


Phospholipase C epsilon 




1 


Phosphomannomutase 1 


PMM1 


G 


Phosphomannomutase 2 


PMM2 • 


G 


Plasminogen 


PLG 


E 


Plasminogen activator inhibitor 1 


PAI1 


E 


Plasminogen activator Inhibitor 2 


PAI2 


E 


Plasminogen activator receptor, Urokinase 


UPAR; PLAUR 


S 


Plasminogen activator. Tissue 


PLAT, TPA 


E 


Plasminogen activator. Urokinase 


UPA: PIJ^U 


E 


Platelet derived grovvth factor 


PDGF 


G 


Platelet derived growth factor receptor 


PDGFR 


G 


Platelet glycoprotein 1 b, beta 


GP1BB 


1 


Platelet glycoprotein 1b, gamma 


GP1BG 


1 


Platelet glycoprotein IX 


GP9 


1 


Platelet glycoprotein V 


GPS 


1 


Potassium inwardly-rectifying channel J1 


KCNJ1 


N 


Potassium inwardly-rectitying channel J1 1 


KCNJ11 


N 


Potassium voltage-gated channel A1 


, KCNA1 


N 


Potassium voltage-gated channel E1 


KCNE1 


N 


Potassium voltage-gated channel Q1 


KCNQ1 


N 


Potassium voltage-gated channel Q2 


KCNQ2 


N 


Potassium voltage-gated channel Q3 


KCNQ3 


N 


POU domain, class 1 . transcription factor 1 


P0U1F1 


G 


(Piti) 






POU domain, class 3, transcription factor 4 


POU3F4 


G 


POU domain, class 4, transcription factor 3 


POU4F3 


G 


Pre-B-cell leukemia transcription factor 1 


PBX1 


G 


Preproglucagon 


GCG;GLP1;GLP2 


G 


Preproglucagon 




T 


Prion protein 


PRNP 


N 


Prodynorphin 




N 


Progesterone receptor (RU486 binding 


PGR 


G 


receptor) 
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Prohibitin PHB G 

Prolactin PRL G 

Prolactin receptor PRLR G 

Prolactin releasing hormone PRH G 

Proliferin PLF G 

Promyelocytic leukemia gene PML G 

Proopiomelahocortin POMC N 

Prophet of Pit1 PR0P1 G 

Prostacyclin synthase I 



Prostaglandin 1 5-OH dehydrogenase HGPD; PGDN 

Prostaglandin D - DP receptor 

Prostaglandin E1 receptor 

Prostaglandin E2 receptor 

Prostaglandin E3 receptor 

Prostaglandin F - FP receptor 



Prostaglandin IP receptor 




1 


Prostate cancer anti-metastasis gene KAI1 


KAI1 


G 


Protein kinase B 


PRKB 




Protein kinase C, alpha 


PRKCA 


• E 


Protein phosphatase 2, regulatory subunit A, 


PPP2R1B 


E 


beta isoform 






Protein tyrosine phosphatase, non-receptor 


PTPN12 


G 


type 12 






Purine nucleoside phosphorylase 


NP 


E 


Purinergic receptor P1A1 . 




N 


Purinergic receptor P1A2 




N 


Purinergic receptor P1 A3 




N 


Purinergic receptor P2X, 1 


P2RX1 


N 


Purinergic receptor P2X, 2 


P2RX2 


N 


Purinergic receptor P2X, 3 


P2RX3 


N 


Purinergic receptor P2X, 4 


P2RX4 


N 


Purinergic receptor P2X, 5 


P2RX5 


N 


Purinergic receptor P2X, 6 


P2RX6 


N 


Purinergic receptor P2X, 7 


P2RX7 


N 


Purinergic receptor P2Y, 1 


P2RY1 


N 


Purinergic receptor P2Y, 1 1 


P2RY11 


N 


Purinergic receptor P2Y, 2 


P2RY2 


N 


Rabphilin 




-N 


RAD51 , DNA repair protein 


RAD51 


G 


RAD52, DNA repair protein 


RAD52 


G 


RAD54, DNA repair protein 


RAD54 


G 


RAD55, DNA repair protein 


RAD55 


G 


RAD57, DNA repair protein 


RAD57 


G 


RAS-associated protein, RAB3A 


RAB3A 


N 


Ras-G-protein 


RAS 


G 


Receptor tyrosine kinase (RTK), Nsk2 


NSK2 


G 


Relaxin H1 


RLN1 


G 


Relaxin H2 


RLN2 


G 
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Replication factor A 




E 


Replication factor C 


RFC2 


, E 


Retinoblastoma 1 , 


RB1 


G 


Retinoic acid receptor, alpha 


RARA 


G 


Retinoic acid receptor, beta 


RARB 


G 


Retinoic acid receptor, gamma 


RARG 


G 


Retinoschisis. X-linked, juvenile 


RS 


G 


Rhabdoid tumors 


SMARCB1 


G 


Ribonucleotide reductase, RRM 




E 


Ribosomal protein L13A 


RPL13A 


G 


Ribosomal protein L17 


RPL17 


G 


Ribosomal protein S6 kinase 


RPS6KA3 


E 


RIGUI 


RIGUI 


G 


Rim 




N 


Ryanodine receptor 1, skeletal 


RYR1 


G 


S-adenosylmethionine decarboxylase, AMD 




E 


SAP (SLAM-associated protein) 


SH2D1A 


1 


Secretin 


SCT 


T 


Secretin receptor, SCTR 


SCTR 


. T 


Serine hydroxymethyltransferase 


SHMT 


E 


Serine/threonine kinase 1 1 


STK11 


G 


Serine/threonine kinase 2 


STK2 


G 


Serotonin receptor. 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1B' 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C 


N 


Serotonin receptor, 5HT1 D 


HTR1D 


N 


Serotonin receptor, 5HT1 E 


HTR1E 


N 


Serotonin receptor, 5HT1 F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receotor 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor. 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Signal transducer and activator of transcription 
•t 


STAT1 


G 


Signal transducer and activator of transcription STAT2 
2 


G 


Signal transducer and activator of transcription STAT3 


G 


3 

Signal transducer and activator of transcription STAT4 


G 


4 

Signal transducer and activator of transcription STATS 


G 


Signaling lymphocyte activation molecule 


SLAM 


1 


Sine oculis homeobox, drosophila, homolog 1 


SIX1 


G 
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Sine oculis homeobox. drosophila, homolog 2 


SIX2 


G 


Sine oculis homeobox, drosophila, homoiog 5 


SIX5 


G 


Small nuclear ribonucleoprotein polypeptide N 


SNRPN 


S 


Smoothened (Drosophila) homolog 


SMOH 


G 


Sodium channel, non-voltage gated 1 , alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1 , beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1, gamma SCNN1G 


N 


Sodium channel, voltage gated, type V, alpha 


SCN5A 


N 


polypeptide 






Sodium channel, voltage-gated, type 1, beta 


SCN1B 


N 


polypeptide 






Solute earner family 1 (glutamate transporter). 


SLC1A1 


T 


member 1 






Solute carrier family 1 (glutamate transporter), 


SLC1A2 


T 


member 2 






Solute carrier family 12, member 1 


SLC12A1 


T 


Solute carrier family 12. member 2 


SLC12A2 


T 


Solute carrier family 12, member 3 


SLC12A3 


T 


Solute carrier family 19 (folate transporter). 


SLC19A1 


T 


member 1 






Solute carrier family 25, member 12 


SLC25A12 


T 


Solute carrier family 5 (sodium/glucose 


SLC5A1 


T 


transporter), member 1 






Solute canier family 5 (sodium/glucose 


SLC5A2 


T 


transporter), member 2 






Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 


transporter), member 5 






Solute carrier family 5, member 3 


SLC5A3 


. T 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 


AMINOBUTYRIC ACID transporter), member 1 






Solute carrier family 6 (neurotransmitter 


SLC6A3 


T 


transporter, dopamine), member 3 






Solute carrier family 6 (neurotransmitter 


SLC6A2 


T 


transporter, noradrenaline), member 2 






Solute carrier family 6 (neurotransmitter 


SLC6A4 


T 


transporter, serotonin), member 4 






Somatostatin 


SST 


N 


Somatostatin receptor, SSTR1 


SSTR1 


N 


Somatostatin receptor, SSTR2 


SSTR2 


G 


Somatostatin receptor, SSTR3 


SSTR3 


N 


Somatostatin receptor, SSTR4 


SSTR4 


N 


Somatostatin receptor, SSTR5 


SSTR5 


N 


Sorcin 


SRI 


T 


SOS1 guanine nucleotide exchange factor 


S0S1 


G 


SRY-box11 


S0X11 


G 


Stem cell factor 


SCF 


G 


Steroid hormone receptor responsive DNA 




G 



elements 
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Steroidogenic acute regulatory protein STAR 
Substance P 

Sulfonylurea receptor SUR 

Suppression of tumorigenicity 3 gene ST3 

Suppression of tumorigenicity 8 gene ST8 

Surfeit 1 SURF1 

Synapsin1a&1b SYN1 

Synapsin 2a & 2b SYN2 

Synaptic vesicle protein 2 SV2 

Synaptobrevin 1 SYB1 

Synaptobrevin 2 SYB2 
Synaptogyrin 

Synaptophysin SYP 

Synaptosomal-associated protein, 25KD SNAP25 

Synaptotagmin 1 SYT1 

Synaptotagmin 2 SYT2 

Syndecan 1 SYND1 

Syndecan 2 SYND2 

Syndecan 3 SYND3 

Syndecan 4 SYND4 

Synovia! sarcoma gene 1 SSX1 

Synovial sarcoma gene 2 SSX2 

Syntaxin 1 STX1 

Tachykinin receptor, Nkl R TACR1 

Tachykinin receptor, NK2R TACR2 

Tachykinin receptor. NK3R TACR3 

Talin TLN 
Talin, TLN 

T-cell acute lymphocytic leukemia 1 TAL1 

T-cell acute lymphocytic leukemia 2 TAL2 

T-cell receptor, alpha TCRA 

T-cell receptor, delta TCRD 
Telomerase protein component 
Tenascin (cytotactin) 

Tenascin XA TNXA 
Terminal deoxynucleotidyltransferase, TDT 

Testis-specific protein Y TSPY 

Thrombopoietin THPO 

Thromboxane A synthase 1 TBXAS1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thy-1 T-cell antigen THY1 

Thymidylate synthase TYMS 

Thymopoietin TMPO 
Thymosin 

Thyroid-stimulating hormone receptor TSHR 

Thyroid-stimulating hormone, alpha TSHA 

Thyroid-stimulating hormone, beta TSHB 
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Thyrotropin releasing hormone 


TRH 


N 


Thyrotropin releasing hormone 


TRH 


G 


Thyrotropin releasing hormone receptor 


TRHR 


N 


Tip-associated protein 


TAP 


1 


Tissue inhibitor of metalloproteinase 1, TIMP1 


TIIVIP1 


E 


Tissue inhibitor of metalloproteinase 2. TIMP2 


TIIVIP2 


E 


Tissue inhibitor of metalloproteinase 3, TIIV1P3 


TiMP3 


E 


Tissue inhibitor of metalloproteinase 4, TIMP4 


TIMP4 


E 


Topoisomerase II 




E 


Transacylase 




E 


Transcobalamin 1, TCN1 




T 


Transcobalamin 2, TCN2 


TCN2 


T 


Transcription factor 1 , hepatic 


TCF1 


G 


Transcription factor 2, hepatic 


TCF2 


G 


Transcription factor 3 


TCF3 


G 


Transcription factor binding to IGHM enhancer 
3 


TFE3 


G 


Transcription termination factor, RNA 


TTF1 


G 


polymerase 1 






Transcription termination factor, RNA 


TTF2 


G 


polymerase 2 






Transcription termination factor, RNA 


TTF3 


G 


polymerase 3 






Transferrin 


TF 


G 


Transferrin receptor 


TFRC 


G 


Transforming growth factor, alpha 


TGFA 


G 


Transforming growth factor, beta 2 


TGFB2 


G 


Transforming growth factor, beta induced 


TGFBI 


G 


Transforming growth factor, beta receptor 2 


TGFBR2 


G 


Translocation in renal carcinoma on 


TRC8 


G 


chromosome 8 gene 






Tuberous sclerosis 1 


TSC1 


G 


Tuberous sclerosis 2 


TSC2 


G 


Tubulin 




S 


Tumor susceptibility gene 101 


TSG101 


G 


Tumour necrosis factor (TNF) receptor 


TRAF1 


1 


associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 


1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 


1 


associated factor 3 






Tumour necrosis factor (TNF) receptor 


TRAF4 




associated factor 4 






Tumour necrosis factor (TNF) receptor 


TRAF5 




associated factor 5 






Tumour necrosis factor (TNF) receptor 


TRAF6 




associated factor 6 






Tumour necrosis factor alpha 


TNFA 
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Tumour necrosis factor alpha receptor 
Tumour necrosis factor beta 
Tumour necrosis factor beta receptor 
Tumour protein p53 
Tumour protein p63 
Tumour protein p73 

Tumour protein, translationally-controlled 1 
Tumour suppresssor gene DRA 
Twist (Drosophila) homolog 
Ubiqultin 

Ubiquitin activating enzyme, E1 
Ubiquitin B 
Ubiquitin C 

Ubiquitin fusion degeneration 1-like 
Ubiquitin protein ligase E3A 
Vacuolar proton pump, subunit 1 
Vacuolar proton pump, subunit 3 
Vasoactive intestinal polypeptide 
Vasoactive intestinal polypeptide receptor 
Vitamin B12-binding (R) protein 
Vitamin D receptor 

v-myc avian myelocytomatosis viral oncogene 
homolog 

Von Hippel-Lindau gene 

Werner syndrome helicase 

Wilms tumour gene i 

Wilms tumour gene 2 

Wilms tumour gene 4 

Winged helix nude 

Wiskott-Aldrich syndrome protein 

Xeroderma pigmentosum, complementation 

group B 

Xeroderma pigmentosum, complementation 
group C 

Xerodenma pigmentosum, complementation 
group D 

Xeroderma pigmentosum, complementation 
group E 

Xeroderma pigmentosum, complementation 
group F 

Xeroderma pigmentosum, complementation 
group G 

X-ray repair gene 
YY1 transcription factor 
Zinc finger protein 198 
Zinc finger protein HRX 
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TNFAR I 
TNFB I 
TNFBR I 



TP53, P53 


G 


TP63 


G 


TP73 


G 


TPT1 


G 


DRA 


. 1 


TWIST 


G 




G 




E 


UBB 


G 


UBC 


G 


UFD1L 


G 


UBE3A 


E 


VPP1 . 


N 


VPP3 


N 


VIP 


N 


VIPR 


N 




G 


VDR 


G 


MYC 

IVI 1 x</ 


G 


VHL 


G 


WRN 


G 


wm 


G 


WT2 


G 


WT4 


G 


WHN 


G 


WASP, THC 


1 


XPB 


E 


XPC 


E 




E 




E 


XPF 


E 


ERCC5 


E 


XRCC9 


G 


YY1 


G 


ZIC198 


S 


ALL1 


1 
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In a third aspect. 

CENTRAL NERVOUS SYSTEM (NEUROLOGICAL, NEUROPSYCHIATRIC 
PSYCHIATRIC, PSYCHOLOGICAL AND SOCIAL) DYSFUNCTION, DISE^E 
AND DAMAGE 

The invention relates to a method of assessing the risk of developing the clinical or 
social consequences of central nervous system dysfunction, damage or disease and 
indicating appropriate therapeutic interventions. 



The 1990's has been heralded as the 'decade of the brain' and the cumulative efforts 
of research groups around the world have led to considerable advances in our 
understanding of the principles, physiology and mechanisms of brain or more 
properly central nervous system (CNS) function. 

The primary role of CNS function is to gather, integrate, and evaluate information 
concerning the organisms internal and external environments and then formulate 
actions designed to achieve the organisms' goals. In man such a simpHstic summary 
lies behind our understanding of the physiology of the simple reflex ark and our crude 
attempts at investigating the information processing/physiology interface which 
enables the higher cognitive functions (e.g. reading, writing, mathematics, music etc.). 

The CNS often referred to as a single organ in the body. In reality it is a closely 
interconnected series of specialised sub-organs (e.g. hypothalamus, cortex, 
cerebellum, thalamus etc) which are known to have discrete functions. Understanding 
brain function implies a clear understanding of the biochemical, physiological and 
informational parameters which enable the interconnections between these sub-organs 
and which control the nature, dh-ection and volume of information flow between them. 

The CNS is made up of two major types of cells - neurones and glia. Neurones have a 
variety of morphological types (Betz cell, pyramidal cell etc) but each type has a 
common set of morphological features - cell body, dendrites, axon and axon 
terminals. Axons can be very long (up to 1 metre for spinal tracts) and project to 
distant regions of the CNS. Bundles of axons form the white matter tracts within the 
CNS. In terms of the processes of communication dendrites and axons are critical 
features as incoming information is usually received on dendrites whereas axons are 
the channels for information outflow. Communication between neurones is achieved 
by means of the release of neurotransmitters (a label which includes many types of 
molecules e.g. peptides, amines and nitric oxide) from specialised sites on axons - 
synapses. Thus, the release of neurotransmitters and their movement across the 
synaptic gap and interaction with receptor sites on neighbouring neurones is the core 
functional mechanism in the CNS. 

Glial cells outnumber neurones and are divided into astrocytes, oligodendrocytes and 
microglia. Glia had been considered as having a ^support' role for neuronal 
functioning. It is now realised that their functions extend far beyond this and that they 
may be actively involved in the information processing function and in the 
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modulation of the neuronal environment. Microglia have a critical role in the response 
of the CNS to disease, infection and damage. Such events * activate' microglia causing 
them to release a variety of factors (e.g. cytokines, growth factors) which aid the 
recovery and regeneration of CNS functions. 

The point to point contact between specific sets of neurones is critical for CNS 
function. Failure of this point to point contact either through dysfunction, damage or 
disease lies at the heart of the appearance of neurological, psychiatric, psychological 
or social difficulties following such events (Roberts, Leigh and Weinberger 1993, 
Youdofsky and Hales 1994, Gelder 1996, Weatherall, Leadingham and Warrell 1996) 
Lishman 1997). 

The information processing capacity of the CNS can be compromised in a number of 
ways. These can be categorised as: dysfunction, damage or disease. 

CNS DYSFUNCTION 

A number of disorders present as subtle or marked changes from socially accepted 

norms in the way that ideas, thoughts or mood states are experienced or acted upon. In 

many cases although the presence of such phenomena can be readily documented at 

clinical interview, the identification of a CNS lesion or biochemical abnormality is not 

possible. Examples of this type of CNS dysfunction include, depression, anxiety, 

obssessive behaviour, delusions, hallucinations, trances and fiigue-like states (Gelder 

et al 1996, Lishman 1997). Such types of disorders include; 

Schizophrenia 

Depression 

Anxiety states 

Mania 

Delirium 

Paranoia 

Personality disorders 
Sleep disorders 
Psychopathic disorders 
Sociopathic disorders 

In many of these disorders drug therapy design to modify the actions of particular 
neurotransmitters can be very effective (e.g. neuroleptics, lithium, benzodiazepines). 

CNS DAMAGE 

The CNS is a metabolically active soft jelly like tissue, floating withm a rigid box - 
the skull. As a result of its physical structure it is vuberable to damage caused by 
events which physically separate nerve connections, alter patterns of nerve growth, 
cause fluctuations in the delivery of nutrients and oxygen (either directly or as a result 
of compromised function in other organs) or clearance of toxins or wastes or result in 
a space occupying lesion. Common causes of CNS damage include; 
Head and spinal trauma 
Birth complications 
Stroke 

Cardiovascular disease 
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Epilepsy 
Tumours 

Blood-brain barrier compromise 
Drug abuse 
Oxygen deprivation 
Fever 

Malnutrition 
Developmental disorders 

CNS DISEASE 

A large number of diseases are known which result in compromise or degeneration of 
CNS tissues (Roberts, Leigh and Weinberger 1993, Ellison et al 1997, Lishman 
1997). These diseases range from infection with viruses or bacteria, to degenerative 
disorders affecting specific regions, to auto-immune disorders. In many cases the 
incidence of disease will rise steeply with age (particularly true of the dementias). In a 
nimiber of diseases genetic factors are known to be of particular importance (e.g. 
presenilin in Alzheimer's disease, prion protein in prion disease). Common diseases 
affecting the CNS include; 
Alzheimer's disease 
Parkinsons disease 
Cerebrovascular disease 
Meningitis 

AIDS dementia complex 
Endocrine disorders . 
Muscular dystrophy 
Multiple sclerosis 

CNS dysfunction, damage and disease can give rise to a wide variety of symptoms, 
many of which will have profoimd clinical and social consequences. Symptoms and 
signs can range from mild forgetfiilness to full blown dementia and slight tremors to 
status epilepticus. Because of the functional parcellation of the CNS the exact 
constellation of symptoms in any given case of CNS dysfunction, damage or disease 
will depend upon the site and extent of the CNS which has had its function 
compromised (Lishman 1997). The scientific understanding of CNS function has been 
harnessed to this clinical need and as a result drugs used to modify CNS function are 
now one of the most widely used category of drugs in medicine. Anaesthetics for pain 
relief, anti-psychotics for the symptoms of schizophrenia and anti-epileptics for 
seizure control are some examples of the diverse types of drugs currently available. In 
many cases good or adequate relief of symptoms can be achieved by appropriate 
treatments. However, many drugs used to treat CNS dysfunction, damage and disease 
have significant side effects and need to be used in a carefully controlled way (e.g. 
anti-psychotics are associated with the appearance of extrapyramidal symptoms, 
tardive dyskinesias and neuroleptic malignant syndrome Gelder et al 1996, Brody, 
Lamer and Minneman 1998,). 

Although some success has been achieved with drugs designed to modulate the 
activity of neurotransmitters and their receptors (e.g. selective serotonin reuptake 
inhibitors for depression, cholinomimetics for cognition). Less progress has been 
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made in therapeutic interventions aimed at restoring or regenerating lost or damaged 
nerve connections (e.g. such as those following spinal trauma) or aimed at replacing 
or augmenting neurones damaged or destroyed as a result of degenerative diseases 
(e.g neuronal loss in Parkinson's disease or prion disease). Preliminary studies with 
such approaches as neuronal transplantation or implants or infusion of growth factors 
have demonstrated limited success. 

The physiology and control of the body's central nervous system is extremely 
complex and involves the synergistic or inhibitory interaction between muUiple 
regulatory pathways and molecular cascades. Variation in the functionality of the 
proteins involved in these processes will, inevitably, cause or have an impact on the 
functioning of these systems or an individuals attempts to minimise damage and 
restore function following dysfunction, damage or disease in these systems. A number 
of constitutional factors are known to impact on the individuals ability to deal with 
and recover from CNS dysfunction, damage or disease including genetic history, age, 
sex, nutritional status, pre-existing disease or injury, drug treatments and socio- 
economic circumstances. Genetic variation within individuals is also a key factor 
although the extent and nature of the genes involved and their precise impact on 
prognosis, complications, efficacy of therapeutic intervention and eventual recovery 
of fimction is largely unknown. 

The mdividual variability in response to damage, dysfunction or disease affecting the 
CNS and the associated variation in symptomatology, response to therapy and adverse 
events resulting from therapeutic interventions lies at the heart of the difficulties 
experienced in the healthcare, and social management of CNS damage, dysfunction or 
disease. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which fomi the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



CNS GENE LIST HUGO gene Protein 

symbol function 

1 1 beta hydroxysteroid dehydrogenase 2 HSD1 1 B2 E 

2.3- bisphosphoglycerate mutase BPGM E 

2.4- dienoyl CoA reductase DECR E 
3 beta hydroxysteroid dehydrogenase 2 HSD3B2 E 
3-oxoacid CoA transferase OXCT E 
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4-hydroxyphenylpyruvate dioxygenase 


HPD 


E 


5, 1 0-methylenetetrahydrofolate reductase 


MTHFR 


E 


(NADPH) 






6-pyruvoyltetrahydropterin synthase 


PTS 


E 


Acetoacetyl 2-CoA-thiolase 


ACAT2 


E 


Acetyl CoA acyltransferase 


ACAA 


E 


Acetyl CoA carboxylase alpha 


ACACA 


E 


Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


^ CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


P 


Acyl CoA dehydrogenase, long chain 


ACADL 


E 


Acyl CoA dehydrogenase, medium chain 


ACADM 


p 


Acyl CoA dehydrogenase, short chain 


ACADS 


P 


Acyl-CoA thioesterase 




P 


Adaptin, beta 3A 


ADTB3A 


J 


Adducin, alpha 


ADD1 


s 


Adducin, beta 


ADD2 


s 


Adenosine monophosphate deaminase 


AMPD 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 


Adenyl cyclase 




N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


• • E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


. E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adenylosuccinate lyase 


ADSL 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 
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Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






Adrenoleukodystrophy gene 


ALD 


E 


Albumin, ALB 


ALB 


T 


Aldehyde dehydrogenase 10 


ALDH10 


E 


Aldolase A 


ALDOA 


E 


Aldolase B 


ALDOB 


E 


Aldolase C 


ALDOC 


E 


Aldosterone receptor 


MLR 


G 


Alpha 2 macrogiobulin 


A2M 


1 


alpha tectorin 


TECTA 


G 


alpha thalassemia gene 


ATRX 


N 


alphal-antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-Galactosidase A 


GLA 


E 


alpha-ketoglutarate dehydrogenase 




E 


alpha-L-lduronldase 


IDUA 


E 


alpha-synuclein 


SNCA 


N 


Aminomethyitransferase 


AMT 


E 


Aminopeptidase P 


XPNPEP2 


■ E 


Amylo-1 ,6-glucosidase 


AGL 


E 


Amyloid beta (A4) precursor protein-binding, 


APBB1 


N 


APBB1 






Amyloid beta A4 precursor protein 


APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Angiopoietin 1 


ANGPT1 


G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


E 


Antidiuretic hormone receptor 


ADHR 


T 


Antithrombin III 


ATS 


E 


Apolipoprotein A 1 


AP0A1 


T 


Apolipoprotein A II 


AP0A2 


T 


Apolipoprotein B 


APOB 


T 


Apolipoprotein C1 


AP0C1 


T 


Apolipoprotein C2 


APOC2 


T 


Apolipoprotein C3 


AP0C3 


T 


Apolipoprotein D 


APOD 


T 


Apolipoprotein E 


APOE 


T 


Apolipoprotein H 


APOH 


T 


Archaete-scute homolog 2 


ASH2 


G 


Arginase 


ARG1 


E 


Arginine vasopressin 


AVP 


N 


Arginosuccinate lyase 


ASL 


E 


Arginosuccinate synthetase . 


ASS 


E 
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Arylsulfatase A 


ARSA 


E 


Arylsulfatase B 


ARSB 


E 


AryisuiTatase u 


AKoU 


E 


Arylsulfatase E 


ARSE 


E 


Arylsulfatase F 


ARSF 


E 


Aspartoacylase 


ASPA 


E 


Aspartylglucosaminidase 


AGA 


E 


Astrotactin 


ASTN 


G 


Ataxia telangiectasia complementation group 
D 


ATD, ATDC 


G 


Ataxia telangiectasia gene, AT 


ATM 


G 


ATP-binding cassette transporter 7 


ABC7 


1 


Atrial natriuretic peptide 


ANP 


G 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor B 


NPR2 


G 


Atrial natriuretic peptide receptor C 


NPR3 


G 


Bagpipe homeobox. drosophila homolog of. 1 


BAPX1 


G 


beta-Glucuronidase 


GUSB 


E 


beta-synuclein 


SNCB 


N 


Bilirubin UDP-glucuronosyltransferase 




E 


Bloom syndrome protein 


BLM 


G 


Bradykinin receptor B1 




1 


Bradykinin receptor B2 




1 


Brain derived neurotrophic factor 


BDNF 


G 


Brain derived neurotrophic factor (BDNF) 


BDNFR 


G 


receptor 






Butyrylcholinesterase 


BCHE 


E 


Ca(2+) transporting ATPase, slow twitch 


ATP2A2 


T 


Cadherin E 


CDH1 


G 


Cadherin EP 




G 


Cadherin N 


CDH2 


G 


Cadherin P 


CDH3 


G 


Calbindin 1 


CALB1 


G 


Calbindin D9K 


CALB3 


G 


Calcineurin A1 


CALNA1 


1 


Calcineurin A2 


CALNA2 


1 


Calcineurin A3 


CALNA3 


1 


Calcineurin B 




1 


Calcitonin/Calcitonin gene-related peptide 


CALCA 


N 


alpha 






Calcium channel, voltage-dependent, alpha 


CACNA1F 


N 


1F subunit 






Calcium channel, voltage-dependent, Alpha- 


CACNA1B 


N 


IB (CACNL1A5) 






Calcium channel, voltage-dependent, Alpha- 
10 


CACNA1C 


N 


Calcium channel, voltage-dependent, Alpha- 


CACNA1D 


N 
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Calcium channel, voltage-dependent, Alpha- 


CACNA1E 


N 


1E(CACNL1A6) 






Calcium channel, voltage-dependent, Alpha- 


CACNA2 


N 


2/delta 






Calcium channel, voltage-dependent, Beta 1 


CACNB1 


N 


Calcium channel, voltage-dependent, Beta 3 


CACNB3 


N 


Calcium channel, voltage-dependent, L type, 


CACNA1S 


N 


alpha 1S subunit 






Calcium channel, voltage-dependent, 


CACNG2 


N 


Neuronal, Gamma 






Calcium channel, voltage-dependent, P/Q 


CACNA1A 


N 


type, alpha 1A subunit 






Calcium channel, voltage-dependent, T-type 




N 


Calmodulin 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 


G 


Calmodulin-dependant protein kinase II 


CAMK2A 


G 


Calnexin 


CANX 


G 


Calpain 


CAPN. CAPN3 


E 


Calretinin 


CALB2 


N 


Cannabinoid receptor 


CNR1 


N 


Carbonic anhydrase 3 


CA3 


E 


Carbonic anhydrase 4 


CA4 ' 


E 


Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 


E 


Cardiac-specific homeobox, CSX 


CSX 


G 


Carnitine acetyltransferase 


CRAT 


E 


Carnitine acylcarnitine transiocase 


CACT 


E 


Carnitine transporter protein 


CDSP, SCD 


T 


Carnosinase 




N 


Caspase 1 


CASP1 


G 


Catechoi-O-methyltransferase 


COMT 


E 


CD1 


CD1 


1 


CD4 


CD4 


1 


Cell adhesion molecule, neural, NCAM1 


NCAM1 


G 


Cell adhesion molecule, neural, NCAM120 


NCAM120 


G 


Cell adhesion molecule, neural, NCAM2 . 


NCAM2 


G 


Ceroid lipofuscinosis neuronal 2 


CLN2 


N 


Ceroid lipofuscinosis neuronal 3 


CLN3 


N 


Ceroid lipofuscinosis neuronal 4 


CLN4 


N 


Ceroid lipofuscinosis neuronal 5 


CLN5 


N 


Ceroid lipofuscinosis neuronal 6 


CLN6 


N 


Chemokine receptor CCR2 


CCR2 


1 


Chemokine receptor CCR3 


CCR3 


1 


Chemokine receptor CCR5 


CCR5 


1 


Chemokine receptor CXCR4 


CXCR4 


1 


Chloride channel 1, skeletal muscle 


CLCN1 


S 


Cholecystokinin 


CCK 


N 
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Cholecystokinin B receptor 


CCKBR 


N 


Choline acetyltransferase 


CHAT 


E 


Choroideremia gene 


CHM 


S 


Chromogranin A 


CHGA 


G 


Chymotrypsinogen 




E 


Ciliary neurotrophic factor (CNTF) 


CNTF 


G 


Ciliary neurotrophic factor (CNTF) receptor 


CNTFR 


G 


Clathrin 




T 


CoA transferase 




E 


Cochlin 


COCH 


1 


Cockayne syndrome gene, CKN1 


CKN1 


G 


Cofllin 




S 


Collagen 1 alpha 1 


C0L1A1 


S 


Collagen 1 alpha 2 


C0L1A2 


S 


Collagen II alpha 1 


C0L2A1 


S 


Collagen III alpha 1 


C0L3A1 


S 


Collagen IV alpha 1 


C0L4A1 


S 


Collagen IV alpha 2 


COL4A2 


S 


Collagen IV alpha 3 


CbL4A3 


s 


Collagen IV alpha 4 


C0L4A4 


s 


Collagen IV alpha 5 


COL4A5 


s 


Collagen IV alpha 6 


COL4A6 


s 


Collagen IX alpha 2 


COL9A2, EDM2 


s 


Collagen IX alpha 3. 


COL9A3 


s 


Collagen receptor 


COLR 


s 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen VI alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


COL6A2 


s 


Collagen VI alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L11A1 


s 


Collagen XI alpha 2 


C0L11A2 


s 


Collagen XVII alpha 1 


C0L17A1 


s 


Collagenic-like tail subunit of asymmetric 


COLQ 


E 


acetylcholinesterase 






Colony-stimulating factor 1 


CSF1 


G 


Colony-stimulating factor 1 receptor 


CSF1R 


G 


Colony-stimulating factor 2 


CSF2 


G 


Colony-stimulating factor 2 alpha receptor 


CSF2RA 


G 


Colony-stimulating factor 2 beta receptor 


CSF2RB 


G 


Complex V 


MTATP6 


E 


Cone-rod homeobox-containing gene 


CRX 


G 


Contactin 


CNTN1 


G 


Corticotrophin-releasing honnone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


Creb binding protein 


CREBBP 


G 
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Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AMP response element binding protein CREB 


G 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cydic nucleotide gated channel alpha 1 , 


CNGA1 


N 


CNGA1 






Cyclic nucleotide gated channel alpha 3, 


CNGA3 


N 


CNGA3 






Cyclic nucleotide phosphodiesterase 1B 


PDE1B 


E 


Cyclic nucleotide phosphodiesterase 181 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 38 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 68 


PDE68 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyciin-dependent kinase 2 


CDK2 


G 


Cyctooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP1 1A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


■ E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 
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CYP2J2 

CYP3A3 

CYP3A4 

CYP3A5 

CYP3A7 

CYP4A11 

CYP4B1 

CYP4F2 

CYP4F3 

CYP51 

CYP5A1 

CYP7A 

CYP8 



CYP2J2 

CYP3A3 

CYP3A4 

CYP3A5 

CYP3A7 

CYP4A11 

CYP4B1 

CYP4F2 

CYP4F3 

CYP51 

CYP5A1 

CYP7A 

CYP8 



Cystathionase 
Cystathione beta synthase 



CTH 

CBS 

CSTB 

CST3 

CTNS 

CDA 



Cystatin B 
Cystatin C 
Cystinosin 



Cytidine deaminase 



Cytidine-5-prime-triphosphate synthetase CTPS 
Cytochronne a 
Cytochrome c 

Cytochrome c oxidase, MTCO 
Cytokine-suppressive antiinflammatory daig- CSBP1 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 
binding protein 2 

DAX1 nuclear receptor DAX1 

Deafness autosomal dominant 5 DFNA5 

Deafness dystonia peptide DDP 

Deleted in malignant brain tumours 1 DMBT1 

Delta aminolevulinate dehydratase ALAD 

Delta-7-dehydrocholesterol reductase DHCR7 

DHEA sulfotransferase STD 

Diaphanous 1 DIAPH1 

Diaphanous 2 DIAPH2 

Dihydrolipoamide branched chain DBT 
transacylase 

Dihydrolipoamide dehydrogenase OLD 

DihydrolipoyI dehydrogenase 2 PDHA 

DihydrolipoyI transacetylase PDHA 
Dihydroxyacetonephosphate acyltransferase DHAPAT 
DNA glycosylases 
DNA helicases 

DNA Ligase 1 LIG1 

DNA methyltransferase DNMT 

DOPA decarboxylase DDC 

Dopamine beta hydroxylase DBH 
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Dopamine receptors D1 


DRD1 


N 


Dopamine receptors D2 


DRD2 


N 


Dopamine receptors D3 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 


Doublecortin, DCX 


DCX 


S 


Dynamin 


DNM1 


G 


Dystonia 1 


DYT1 


S 


Dystonia 3 


DYT3 


S 


Dystonia 6 


DYT6 


S 


Dystonia 7 


DYT7 


S 


Dystonia 9 


CSE 


S 


Dystrophia myotonica 


DM, DMPK 


E 


Dystrophia myotonica, atypical 


DM2 


E 


Dystrophin 


DMD 


S 


Ectodermal Dysplasia 1 gene 


ED1 


S 


Electron-transfering-fiavoprotein alpha 


ETFA 


T 


Electron-transfering-flavoprotein beta 


ETFB 


T 


Electron-transferring fiavoprotein 


ETFDH 


'E 


dehydrogenase 






Emerin 


EMD 


■ T 


Empty spiracles (drosophila) homologue 1 


EMX1 


G 


Empty spiracles (drosophila) homologue 2 


EMX2 


G 


Endobrevin 


VAMP8 


N 


Endothelin 1 


EDN1 


N 


Endothelin 2 


EDN2 


N 


Endothelin 3 


EDN3 


N 


Endothelin converting enzyme 


ECE1 


N 


Endothelin receptor type A 


EDNRA 


N 


Endothelin receptor type B 


EDNRB 


N 


Enolase 


EN01 


E 


EnoyI CoA isomerase 




E 


EnoyI CoA reductase 




E 


Enterokinase 


PRSS7, ENTK 


E 


Ephrin-A 


EFNA 


G 


Ephrin-B 


EFNB 


G 


Epidemnal growth factor 


EGF 


G 


Epidermal growth factor receptor 


EGFR . 


G 


Epilepsy, progressive myoclonic 2 gene 


EPM2A 


E 


EWS RNA-binding protein 


EWSR1 


G 


Excision repair complementation group 4 


ERCC4 


E 


protein 






Exostosin 1 


EXT1 


S 


Exostosin 2 


EXT2 


S 


Factor 1 (No. one) 


F1 


1 


Factor III 


F3 


1 


Factor IX 


F9 


1 


Factor V 


F5 


1 
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Factor VII 


F7 


1 


Factor VIII 


F8 


1 


Factor X 


F10 


1 


Factor XI 


F11 


1 


Factor XII 


F12 


1 


Factor XIII A&B 


F13A&F13B 


1 


Fanconl anemia, complementation group A 


FANCA 


T 


Fanconi anemia, complementation group C 


FANCC 


T 


Fanconl anemia, complementation group D 


FANCD 


T 


Fibrillin 2 


FBN2 


G 


Fibrinogen alpha . 


FGA 


S 


Fibrinogen beta - 


FGB 


S 


Fibrinogen gamma 


FGG 


S 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


FN1 


G 


Flightless-ll, Drosophila homolog of 


FLU 


G 


Follicle stimulating hormone receptor 


FSHR, 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


Forkhead transcription factor 10 


FKHL10 


G 


Formiminotransferase 




E 


Fragile site, folic acid type, rare, fra(X) A 


FRAXA 


N 


Fragile site, folic acid type, rare, fra(X) E 


FRAXE 


N 


Fragile site, folic acid type, rare, fra(X) F 


FRAXF 


N 


Frataxin 


FRDA 


G 


Fructose-1 ,6-diphosphatase 


FBP1 


E 


Fukuyama type congenital muscular 


FCMD 


G 


dystrophy 






GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


...N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamnria 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 


Galactocerebrosidase 


GALC 


E 


Galactose 1 -phosphate uridyl-transferase 


GALT 


E 


Galactosyltransferase 1 


GT1 


G 


Galactosyltransferase, alpha 1 ,3 


GGTA1 


G 


Galactosyltransferase, beta 3 


B3GALT 


G 
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Galanin 


GAL 


N 


Galanin receptor 


GALNR1 


N 


Gamma-glutamyltransferase 1 


GGT1 


T 


Gap junction protein beta 2 


GJB2 


T 


Gap junction protein beta 3 


GJB3 


T 


Gastric Intrinsic factor, GIF 


GIF 


E 


Gastrulation brain homeobox 2 


GBX2 


G 


Geniospasm 1 


GSM1 


G 


Gephyrin 




N 


Glial-cell derived neurotrophic factor (GDNF) 




N 


receptor 






Glial-cell derived neurotrophic factor, GDNF 


GDNF 


N 


Glucosidase, acid alpha 


GAA 


E 


Glutamate decarboxylase. GAD 


GAD1 


E 


Gtutamate dehydrogenase 


GLUD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutamate-cysteine ligase 


GLCLC 


E 


Glutaryl-CoA dehydrogenase 


GCDH 


E 


Glutathione 


GSH 


T 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraldehyde-3-phosphate 


GAPDH 


E 


dehydrogenase, GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycine dehydrogenase 


GLDC 


E 


Glycine receptor, alpha 


GLRA2 


N 


Glycine receptor, beta 




N 


Glycine transporter 


GLYT 


N 


Glycogen phosphorylase 


PYGL 


E 


GM2 ganglioside activator protein, GM2A 


GM2A 


E 


Gonadotropin releasing hormone receptor 


GNRHR 


G 


GTP cylcohydrolase 1 


GCH1 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 


Guanine nucleotide-binding protein, alpha 


GNA01 


N 



activating activity polypeptide, GNAO 
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Guanine nucleotide-binding protein, alpha GNAI1 

inhibiting activity polypeptide 1, GNAI1 

Guanine nucleotide-binding protein, alpha GNAI2 

inhibiting activity polypeptide 2, GNAI2 

Guanine nucleotide-binding protein, alpha GNAI3 

inhibiting activity polypeptide 3, GNAI3 

Guanine nucleotide-binding protein, alpha GNAS1 

stimulating activity polypeptide, GNAS1 

Guanine nucleotide-binding protein, alpha GNAS2 

stimulating activity polypeptide, GNAS2 

Guanine riucleotide-binding protein, alpha , GNAS3 

stimulating activity polypeptide, GNAS3 

Guanine nucleotide-binding protein, alpha GNAS4 

stimulating activity polypeptide, GNAS4 

Guanine nucleotide-binding protein, alpha GNAT1 

transducing activity polypeptide, GNAT1 

Guanine nucleotide-binding protein, alpha GNAT2 

transducing activity polypeptide, GNAT2 

Guanine nucleotide-binding protein, beta GNB3 

polypeptide 3 

Guanine nucleotide-binding protein, gamma GNG5 
polypeptide 5 

Guanine nucleotide-binding protein, q GNAQ 
polypeptide 

Guanylate cyclase 2D, membrane (retina- GUCY2D 
specific) 

Guanylate cyclase activator 1A (retina) GUCA1A 
Guanylate kinase 
Guanylyl cyclase 

Gustducin, alpha (taste-specific G protein) GDCA 

Haeme regulated inhibitor kinase 

Haemoglobin alpha 1 HBA1 

Haemoglobin alpha 2 HBA2 

Haemoglobin beta HBB 

Haemoglobin delta HBD 

Haemoglobin gamma A HBG1 

Haemoglobin gamma B HBG2 

Haemoglobin gamma G - HBGG 

Heat shock protein, HSP60 

Heat shock protein. HSP70 

Heat shock protein, HSP90 

Heat shock protein. HSPA1 

Heat shock protein, HSPA2 

Heparan sulfamidase 

Heparin binding epidermal growth factor HBEGF 
Heparin Cofactor II HCF2 
Hepatic lipase LIPC 
Hexosaminidase A HEXA,TSD 
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Hexosaminidase B 


HEXB 


E 


Hippocampai cholinergic neurostimulating peptide, HCNP 


N 


Histamine receptors, H1 




N 


Histamine receptors, H2 




N 


Histamine receptors, H3 




N 


Histidase 




E 


HLA-B associated transcript 1 


BAT1 


1 


HLH transcription factor HAND1 


HAND1 


G 


HLH transcription factor HAND2 


HAND2 


G 


HMG-CoA lyase 


HMGCL 


E 


HMG-CoA reductase 


HMGCR 


E 


Holocarboxylase synthetase 


HLCS 


E 


Homeobox HB9 


HLXB9 


G 


Human atonal gene 


AT0H1 


G 


Hypoxanthine-guanine 


HPRT 


E 


phosphoribosyltransferase, HGPRT 






Hypoxia inducible factor 1 


HIF1A 


E 


Hypoxia inducible factor 2 




E 


IC7 A and B 




1 


Inositol 1 ,4,5-triphosphate receptor 1 


ITPR1 


G 


Inositol monophosphatase 


IMPA1 


N 


Inositol polyphosphate 1 -phosphatase 


INPP1 


N 


Insulin 


INS 


G 


Insulin receptor 


INSR 


G 


Insulin-like growth factor 1 


IGF1 


G 


Insuiin-like growth factor 1 receptor 


IGF1R 


G 


Insulin-like growth factor 2 


IGF2 


G 


Insulin-like growth factor 2 receptor 


IGF2R 


G 


Integrin beta 1 


ITGB1 


G 


Integrin beta 2 


ITGB2 


G 


Integrin beta 3 


ITGB3 


G 


Integrin, alpha 1 


ITGA1 


G 


Integrin, alpha M 


ITGAM 


G 


Inter-alpha-trypsin inhibitor, lATI 




E 


Interieukin(IL) 1 receptor 


IL1R 


1 


Interieukin(IL) 1, alpha 


ILIA 


1 


Interieukin(IL) 1, beta 


IL1B 


1 


Interieukin(IL) 10 


IL10 


.1 


Interieukin(IL) 10 receptor 


IL10R 


1 


Interieukln(IL) 1 1 


IL11 


1 


Interieukin(IL) 1 1 receptor 


IL11R 


1 


Interieukin(IL) 12 


IL12 




Interieukin(IL) 12 receptor, beta 1 


IL12RB1 




Interieukin(IL) 13 


IL13 




Interieukin(IL) 13 receptor 


IL13R 




Interieukin(IL) 2 


IL2 




Interieukin(IL) 2 receptor, alpha 


IL2RA 




Interieukin(IL) 2 receptor, gamma 


IL2RG 
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Interleukin(IL) 3 


!L3 


1 


Interleukin(IL) 3 receptor 


IL3R 


1 


Interleukin(IL) 4 


IL4 


1 


Interleukin(IL) 4 receptor 


IL4R 


1 


Interleukin(IL) 5 


IL5 


1 


Interleukin(IL) 5 receptor 


IL5R 


1 


Interleukin(IL) 6 


IL6 


1 


Interleukin(IL) 6 receptor 


IL6R 


1 


Interleukin(IL) 7 


IL7 


1 


Interleukin(IL) 7 receptor 


IL7R 


1 


Interleukin(IL) 8 


IL8 


1 


Interleukin(lL) 8 receptor 


IL8R 


1 


Interleukin(IL) 9 


IL9 


1 


interleukin(IL) 9 receptor 


IL9R 


1 


Interleukin(IL) receptor antagonist 1 


IL1RN. IL1RA 


1 


IP3 kinase 




E 


Isovaleric acid CoA dehydrogenase 


IVD 


E 


Kallikrein 3 


KAK3 


1 


Kallman syndi-ome gene 1 


KAL1 


G 


Ketohexokinase 


KHK 


E 


Kininogen, High molecular weight 


KNG 


1 


Kynureninease 




E 


L1 cell adhesion molecule 


L1CAM 


N 


Laminin 5, alpha 3 


LAMA3 


G 


Laminin 5, beta 3 


LAMB3 


G 


Laminin 5, gamma 2 


LAMC2 


G 


Laminin M 


LAMM 


G 


Laminin receptor 1 


LAMR1 


G 


Latent transfomiing growth factor-beta 


LTBP2 


G 


binding protein 2 






Leptin 


LEP 


G 


Leptin receptor 


LEPR 


G 


Leukaemia inhibitory factor 


LIF 


G 


Leukaemia inhibitory factor receptor 


LIFR 


G 


Leukin 




1 


Leukocyte-specific transcript 1 


LST-1 


1 


Leukotriene A4 hydrolase 




1 


LeukotrieneA4 synthase 


LTA4S 


E 


Leukotriene B4 receptor 




1 


Leukotriene B4 synthase 


LTB4S 


E 


Leukotriene C4 receptor 




1 


Leukotriene C4 synthase 


LTC4S 


E 


Leukotriene D4/E4 receptor 




1 


LIM homeobox protein 1 


LHX1 


G 


LIM homeobox protein 2 


LHX2 


G 


LIM homeobox protein 3 


LHX3 


G 


LIM homeobox protein 4 


LHX4 


G 


Limbic associated membrane protein 


LAMP 


G 
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LIM-domain only protein 1 LM01 G 

LIM-domain only protein 2 LM02 G 

LIM-domain only protein 3 LM03 G 

LIM-domain only protein 4 LM04 G 

LIM-Kinase 1 (LINK-I) j 

Lipoprotein receptor, Low Density LDLR T 

Lipoprotein, High Density HDLDT1 T 

Lipoprotein, Intermediate Density T 

Lipoprotein. Low Density 1 T 

Lipoprotein, Low Density 2 T 

Lipoprotein, Very Low Density VLDLR T 

Low density lipoprotein receptor-related LRP T 
protein precursor 

Lymphoid enhancer-binding factor LEF-1 G 

MAD (mothers against decapentaplegic, MADH4 G 
Drosophila) homologue 4 

Malonyl CoA decarboxylase E 

Mannosidase, alpha B lysosomal MANB . E 

Mannosidase, beta A lysosomal MANBA E 

Marenostrin MEFV T 

Melatonin receptor 1 A MTNR1A N 

Melatonin receptor 1B MTNR1B N 

Methylguanine-DNA methyltransferase MGMT E 

Methylmalonyl-CoA mutase MUT E 

Mevalonate kinase MVK E 

Microsomal triglyceride transfer protein MTP T 

Microtuble aissociated protein MAP S 

Mismatch repair gene, PMSL2 PMS2 G 

Molybdenum cofactor synthesis 1 M0CS1 E 

Molybdenum cofactor synthesis 2 M0CS2 E 

Monoamine oxidase A MAOA E 

Monoamine oxidase B MAOB E 

Msh homeobox homolog 2 MSX2 G 

Mucolipidoses GNPTA E 

Muscarinic receptor, M1 CHRM1 N 

Muscarinic receptor, M2 CHRM2 N 

Muscarinic receptor, MS CHRM3 N 

Muscarinic receptor, M4 CHRM4 N . 

Muscarinic receptor, M5 CHRM5 N 

Myelin protein peripheral 22 PMP22 S 

Myelin protein zero MPZ S 

Myogenic factor 3 MYF3 G 

Myogenic factor 4 MYF4 G 

Myogenic factor 5 MYF5 G 

Myosin 15 MY015 S 

Myosin 6 MY06 S 

Myosin 7 A MY07A S 

Myotubularin MTM1 S 
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Na+, K+ ATPase, alpha ATP1A1 

Na+. K+ ATPase, beta 1 ATP1 B1 

Na+, K+ ATPase, beta 2 ATP1 B2 

Na+, K+ ATPase, beta 3 ATP1 B3 

N-acetylglucosamine-6-sulfatase GNS 

N-acetylglucosaminidase, alpha NAGLU 
NADH dehydrogenase 

NADPH-dependent cytochrome P450 POR 

reductase 

NB6 

Nebulin NEB 

Necdin NDN 

Nerve growth factor NGF 

Nerve growth factor receptor NGFR 

Neural retina-specific gene NRL 

Neuraminidase sialidase NEU 

Neuregulin HGL 

Neurite growth-promoting factor 2 MDK 
Neurite inhibitory protein 

Neuroendocrine convertase 1 NEC1 . PCSK1 

Neurofibromin 1 NF1 

Neurofibromin 2 NF2 

Neurofilament protein, heavy NFH 

Neurofilament protein, NF1 25 NF150 

Neurofilament protein, NF200 NF200 

Neurofilament protein, NF68 NF68 

Neurokinin A NKNA 

Neurokinin B NKNB 

Neuronal apoptosis inhibitory protein NAIP 
Neuronal molecule-1 
Neuronal molecule-1 receptor 

Neuropeptide Y . NPY 

Neuropeptide Y receptor Y1 NPY1 R 

Neuropeptide Y receptor Y2 NPY2R 

Neurotensin NTS 

Neurotensin receptor NTSR1 
Neutral endopeptidase 

Niemann-Pick disease protein . NPC1 

Nitric oxide synthase 1 , N0S1 N0S1 

Nitric oxide synthase 2, N0S2 N0S2 

Nitric oxide synthase 3, N0S3 N0S3 

Notch 1 N0TCH1 

Notch 2 N0TCH2 

Notch 3 N0TCH3 

Notch ligand - jagged 1 JAG1 . AGS 

Nuclear factor l-kappa-B-like gene IKBL 

Nucleoside diphosphate kinase-A NDPKA 
Oncogene bcl2 
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Oncogene GL1 1 GLI 

Oncogene GLI2 GLI2 

Oncogene GLI3 GLI3 

Oncogene sis PDGFB 

Opioid receptor, delta OPRD1 

Opioid receptor, kappa 0PRK1 

Opioid receptor, mu 0PRM1 

Ornithine delta-aminotransferase OAT 

Ornithine transcarbamoylase OTC, NME1 

Orthodenticle (Drosophiia) homolog 1 0TX1 

Orthodenticle (Drosophiia) homolog 2 0TX2 

Otoferlin OTOF 

Paired box homeotic gene 2 PAX2 

Paired box homeotic gene 3 PAX3 

Palmitoyl-protein thioesterase PPT 

Parkin PARK2 

Patched (Drosophiia) homolog, PTCH PTCH 

Peahut-like 1 PNUTL1 

Peptidylglycine alpha-amidating PAM 
monooxygenase 
Peripherin, PRPH 

Peroxisomal membrane protein 1 PXMP1 

Peroxisomal membrane protein 3 PXMP3 

Peroxisome biogenesis factor 1 PEX1 

Peroxisome biogenesis factor 1 9 PEX1 9 

Peroxisome biogenesis factor 6 PEX6 

Peroxisome biogenesis factor 7 PEX7 

Peroxisome receptor 1 PXR1 
Persyn 

Phosphate regulating gene with homologies PHEX 
to endopeptidases on the X chromosome 

Phosphatidylinositol transfer protein PITPN 

Phosphoglucose isomerase GPI 

Phosphoglycerate kinase 1 PGK1 

Phospholipase A2, group 10 PLA2G10 

Phospholipase A2, group 1 B PLA2G1 B 

Phospholipase A2, group 2A PLA2G2A 

Phospholipase A2, group 2B PLA2G2B 

Phospholipase A2, group 4A PLA2G4A 

Phospholipase A2, group 4C PLA2G4C 

Phospholipase A2, group 5 PLA2G5 

Phospholipase A2, group 6 PLA2G6 
Phospholipase C alpha 
Phospholipase C beta 

Phospholipase C delta PLCD1 
Phospholipase C epsilon 

Phospholipase C gamma PLCG1 

Phosphomannomutase 2 PMM2 
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Phosphoribosyl pyrophosphate synthetase 
Phytanoyl-CoA hydroxylase 
Plakophilin 1 
Plasminogen 

Plasminogen activator inhibitor 1 
Plasminogen activator inhibitor 2 
Plasminogen activator receptor. Urokinase 
Plasminogen activator, Tissue 
Plasminogen activator, Urokinase 
Platelet derived growth factor 
Platelet derived growth factor receptor 
Platelet-activating factor receptor 
Plectin 1 

Postsynaptic density-95 protein 
Potassium channel, calcium-activated, 
Potassium channel, subfamily K, member 1 
Potassium channel, subfamily K, member 2 
Potassium channel, subfamily K, member 3 
Potassium inwardly-rectifying channel J1 
Potassium voltage-gated channel A1 
Potassium voltage-gated channel E1 
Potassium voltage-gated channel Q1 
Potassium voltage-gated channel Q2 
Potassium voltage-gated channel Q3 
Potassium voltage-gated channel Q4 
POU domain, class 1, transcription factor 1 
(Pit1) 

POU domain, class 3, transcription factor 4 

POU domain, class 4, transcription factor 3 

Prekallikrein 

Preproenkephalin 

Presenilin 1 

Presenilin 2 

Prion protein 

Procollagen N-protease 

Proline dehydrogenase 

Pro-melanin-concentrating hormone 

Proopiomelanocortin 

Prosaposin 

Prostacyclin synthase 

Prostaglandin 15-OH dehydrogenase 

Prostaglandin D - DP receptor 

Prostaglandin E1 receptor 

Prostaglandin E2 receptor 

Prostaglandin E3 receptor 

Prostaglandin F - FP receptor 

Prostaglandin 12 receptor 

Prostaglandin IP receptor 



PRPS1 


E 


PHYH 


G 


PKP1 


T 


PLG 


E 


PAI1 


E 


PAI2 


E 


UPAR;PLAUR 


S 


PLAT; TPA 


E 


UPA; PLAU 


E 


PDGF 


G 


PDGFR 


G 


PAFR 


i 


PLEC1 


T 


PSD95 


N 


KCNN4 


N 


KCNK1 


N 


KCNK2 


N 


KCNK3 


N 


KCNJ1 


N 


KCNA1 


N 


KCNE1 


N 


KCNQ1 


N 


KCNQ2 


N 


KCNQ3 


N 


KCNQ4 


N 


P0U1F1 


G 


POU3F4 


G 


POU4F3 


G 


PENK 


1 

N 


PSEN1 


T 


PSEN2 


T 


PRNP 


N 




E 


PRODH 


E 


PMCH 


G 


POMC 


N. 


PSAP 


N 



HGPD; PGDH 



T 

I 
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Protease nexin 2 


PN2 


E 


Protective protein for beta-galactosidase 


PPGB 


E 


Protein C 


PROC 


1 


Protein C inhibitor 


PCI 


.1 


Protein kinase C, alpha 


PRKCA 


E 


Protein l<inase C, gamma 


PRKCG 


E 


Protein l<inase G 




E 


Protein phosphatase 1 , regulatory (inhibitor) 


PPP1R3 


E 


subunit 3 






Protein S 


PR0S1 


1 


Prothrombin precursor 


F2 


1 


Purine nucleoside phosphorylase 


NP 


E 


Pyrroline-5-carboxylate synthetase 


PYCS 


E 


Pyruvate carboxylase 


PC 


■ E 


Pynjvate decarboxylase 


PDHA 


E 


Ras-G-protein 


RAS 


G 


Rathke pouch homeobox, RPX 


RPX 


G 


Renin 


REN 


E 


Replication factor C 


RFC2 


E' 


Retinal pigment epithelium specific protein 


RPE65 


S 


(65kD) 






Retinaldehyde binding protein 1 


RLBP1 


T 


Retinoblastoma 1 


RB1 


G 


Rhodopsin kinase 


RHOK 


E 


RIGUI 


RIGUI 


G 


S100 calcium-binding protein A1 


S100A1 


N 


S100 calcium-binding protein A2 


S100A2 


N 


S100 calcium-binding protein A3 


S100A3 


N 


S100 calcium-binding protein A4 


S100A4 


N 


S100 calcium-binding protein A5 


S100A5 


N 


S100 calcium-binding protein A6 


S100A6 


N 


S100 calcium-binding protein A7 


S100A7 


N 


S100 calcium-binding protein A8 


S100A8 


N 


SI 00 calcium-binding protein A9 


S100A9 


N 


S100 calcium-binding protein B 


S100B 


N 


SI 00 calcium-binding protein P 


S100P 


N 


Secretase, alpha 




N 


Secretase, beta .. .. .. 






Secretase, gamma 




N 


Selectin E 


SELE 


N 


Selectin L 


SELL 


N 


Selectin P 


SELP 


N 


Semaphorin A4 


SEMA4 


S 


Semaphorin A5 


SEMA5 


S 


Semaphorin D 




S 


Semaphorin E 


SEMAE 


S 


Semaphorin F 


SEMA3/F 


S 


Semaphorin W 


SEMAW 


S 
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Serotonin N-acetyltransferase 


SNAT 


E 


Serotonin receptor, 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1 B 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C 


N 


Serotonin receptor, 5HT1 D 


HTR1D 


N 


Serotonin receptor, 5HT1 E 


HTR1E 


N 


Serotonin receptor, 5HT1 F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4. 


IN 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor. 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Signaling lymphocyte activation molecule 


SLAM 


1 


Slug protein 




G 


Small nuclear ribonucleoprotein polypeptide 
N 


SNRPN 


S 


Sodium channel, non-voltage gated 1 , alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1 , beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1, 


SCNN1G 


N 


gamma 






Sodium channel, voltage gated, type IV, 


SCN4A 


N 


alpha polypeptide 






Sodium channel, voltage-gated, type 1, beta 


SCN1B 


N 


polypeptide 






Solute carrier family 1 (amino acid 


SLC1A6 


T 


transporter), member 6 






Solute earner family 1 (glial high affinity 


SLC1A3 


T 


glutamate transporter), member 3 






Solute carrier family 1 (glutamate 


SLC1A1 


T 


transporter), member 1 






Solute carrier family 1 (glutamate 


SLC1A2 


T 


transporter), member 2 






Solute carrier family 12. member 1 


SLC12A1 


T 


Solute carrier family 12, member 2 


SLC12A2 


■T 


Solute carrier family 12, member 3„ 


SLC12A3 


T 


Solute carrier family 16 (monocarboxylate 


SLC16A1 


T 


transporter), member 1 






Solute carrier family 16 (monocarboxylate 


SLC16A7 


T 


transporter), member 7 






Solute carrier family 18, member 3 


SLC18A3 


T 


Solute carrier family 2 (facilitated glucose 


SLC2A1 


T 


transporter), member 1 






Solute carrier family 20. member 3 


SLC20A3 


T 


Solute carrier family 25, member 12 


SLC25A12 


T 


Solute carrier family 4 (anion exchanger), 


SLC4A1 


T 
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member 1 

Solute carrier family 4 (anion exchanger), SLC4A2 T 
member 2 

Solute carrier family 4 (anion exclianger). SLC4A3 T 
member 3 

Solute carrier family 5 (sodium/glucose SLC5A1 T 
transporter), member 1 

Solute carrier family 5 (sodium/glucose SLC5A2 T 
transporter), member 2 

Solute carrier family 5 (sodium/glucose SLC5A5 T 
transporter), member 5 

Solute carrier family 5, member 3 SLC5A3 T 

Solute earner family 6 (GAMMA- SLC6A1 T 
AMINOBUTYRIC ACID transporter), member 
1 

Solute carrier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 T 
transporter, serotonin), member 4 

Solute can-ier family 6, member 6 SLC6A6 T 

Solute carrier family 7(amino acid SLC7A1 T 
transporter), member 1 

Solute carrier family 7(amino acid SLC7A2 T 
transporter), member 2 

Solute carrier family 7(amino acid SLC7A7 T 
transporter), member 7 

Somatostatin SST N 

Somatostatin receptor, SSTR1 SSTR1 N 

Somatostatin receptor, SSTR2 SSTR2 G 

Somatostatin receptor, SSTR3 SSTR3 N 

Somatostatin receptor, SSTR4 SSTR4 N 

Somatostatin receptor, SSTR5 SSTR5 N 

Spastic paraplegia 7 SPG7 G 

Spectrin beta SPTB S 

Sphingomyelinase SMPD1 E 

Spinocerebellar ataxia 8 gene SCA8 N 

SRY-box11 SOX11 G 

Steroid 5 alpha reductase 1 SRD5A1 E 

Steroid 5 alpha reductase 2 SRD5A2 E 

Steroid sulphatase STS E 
Substance P N 

Succinic semi-aldehyde dehydrogenase ssadh E 

Sulfamidase SGSH G 

Sulfite oxidase SUOX E 

Superoxide dismutase 1 S0D1 E 

Superoxide dismutase 3 S0D3 E 
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Surfeit 1 SURF1 

Survival of motor neuron 1 , telomeric SMN1 

Synapsin 1a & 1b SYN1 

Synapsin 2a & 2b SYN2 

Synaptic vesicle amine transporter SVAT 

Synaptic vesicle protein 2 SV2 

Synaptobrevin 1 SYB1 

Synaptobrevin 2 SYB2 
Synaptogyrin 

Synaptophysin SYP 

Synaptosomal-associated protein, 25KD SNAP25 

Synaptotagmin 1 SYT1 

Synaptotagmin 2 SYT2 

Syntaxin 1 STX1 

Tachykinin receptor. NK1R TACR1 

Tachykinin receptor, NK2R TACR2 

Tachykinin receptor, NK3R TACR3 

Talin TLN 

Tau protein MAPT 

TEK, tyrosine kinase, endothelial TEK 
Telomerase protein component 
Thiolase, perioxisomal 

Thrombin receptor F2R 

Thrombopoietin THPO 

Thromboxane A synthase .1 TBXAS 1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thy-1 T-cell antigen THY1 

Thyroxin-binding globulin TBG 

Tocopherol (alpha) transfer protein TTPA 
Topoisomerase I 

Torticollis, keloids, cryptorchidism and renal TKCR 

dysplasia gene 

Transacylase 

Transferrin receptor TFRC 

Transfomiing growth factor, beta 2 TGFB2 
Transforming growth factor, beta induced TGFBI 
Transforming growth factor, beta receptor 2 TGFBR2 

Transketolase-like 1 TKTL1 

Transthyretin TTR 

Tremor, essential 1 ETM1 

Tremor, essential 2 ETM2 

Triosephosphate isomerase TPI1 

Tropomyosin 3 (non-muscle) TPM3 

Tryptophan hydroxylase TPH 

Tubby-like protein 1 TULP1 

Tuberous sclerosis 1 TSC1 

Tuberous sclerosis 2 TSC2 
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Tumour necrosis factor (TNF) receptor 


TRAF1 


1 


associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 


1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 


1 


associated factor 3 






Tumour necrosis factor (TNF) receptor 


TRAF4 


1 


associated factor 4 






Tumour necrosis factor (TNF) receptor 


Ti^F5 


1 


associated factor 5 






Tumour necrosis factor (TNF) receptor 


TIRAF6 


1 


associated factor 6 






Tumour necrosis factor alpha 


TNFA 


1 


Tumour necrosis factor alplia receptor 


TNFAR 


1 


Tumour necrosis factor beta 


TNFB 


1 


Tumour necrosis factor beta receptor 


TNFBR 


1 


Tumour protein p53 


TP53, P53 


G 


Tumour protein p73 


TP73 


G 


Tyrosine aminotransferase 


TAT 


■ E 


Tyrosine liydroxylase 


TH 


E 


Ubiquitin 




G 


Ubiquitin B 


UBB 


G 


Ubiquitin C 


UBC 


G 


Ubiquitin carboxyl-terminal esterase L1 


UCHL1 


G 


UDP-glucuronosyitransferase 1 


ugt1d, UGT1 


E 


UDP-glucuronosyltransferase 2 


UGT2 


E 


Urate oxidase 


UOX 


E 


Uridinediphospliate(UDP)-galactose-4- 


GALE 


E 


epimerase 






Uroporpliyrinogen III synthase 


UROS 


E 


Usher syndrome 2A 


USH2A 


S 


Vacuolar proton pump, subunit 1 


VPP1 


N 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 


Vesicular monoamine transporter 1 


VMAT1 


N 


Vesicular monoamine transporter 2 


VMAT2 


N 


Vitamin B12-binding (R) protein 




G 


Von l-iippel-Lindau gene 


VHL 


G 


Wolf-Hirschhom syndrome candidate 1 gene WHSC1 


G 


Wolfram syndrome 1 gene 


WFS1 


S 


Xanthine dehydrogenase 


XDH 


E 


Xeroderma pigmentosum, complementation 


XPA 


E 


group A 






Zinc finger protein 2 


ZIC2 


S 
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In a fourth aspect. 

BEHAVIOURAL DISTURBANCE 

The present invention relates to a method of assessing the risk of developing the 
symptoms of aggression and behavioural disturbance in patients with psychiatric or 
neuropsychiatric disorders or following traumatic brain injury, ischaemic brain 
damage or stroke. 

Aggression, irritability and behavioural disturbance are major sources of disabiUty in 
patients with psychiatric disorders or injury induced brain damage. Such symptoms 
lead to difficulties in the clinical care of patients, difficulties in the treatment and 
recovery of patients and lead to stress and anxiety in their carers and families. 

Many studies have documented the appearance of aggression and irritability in a 
subset of patients following traumatic brain injury and also in patients with 
schizophrenia, depression, epilepsy and dementia (Youdofsky and Hales 1994, 
Lishman 1997) The biology underpinning the appearance of aggressive symptoms and 
behavioural distiirbance in humans is uncertain and its genetic background unknown 
(OMIM Database 1998). 

Explosive and violent behaviours are a known consequence of focal brain injury and 
difiuse damage to the central nervous system (Lishman 1997) and are referred to in 
DSM in-R as the organic personality syndrome. However, it is known that failure to 
control aggression and disturbed behaviours can occur in the absence of the 
personality disturbances specified in DSM-III-R. 

Aggressive behaviours and associated behavioural disturbance are a relatively 
common feature of many neuropsychiatric disorders and can often arise in patients 
following traumatic brain injury, stroke or ischaemic damage following medical 
procedures. 

It is presumed that a similar (although perhaps less extreme) physiology underlies the 
expression of aggression and behavioural disturbance in persons without the 
background of a diagnosable disease or psychiatric condition. 

Although little is known concerning the pathophysiology of aggression and 
behavioural disturbance it has been observed that there is considerable inter-personal 
variation in the likelihood, threshold and magnitude of aggression or behavioural 
disturbance even in persons suffering from the same clinical condition or experiencing 
the same social or economic conditions. 

It will be appreciated by those skilled in the art that a diagnosis of aggressive 
behaviours or behavioural disturbances can be made according to recognised criteria 
(e.g. BEHAVAD). 

We have elaborated on the value and utiUty to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 
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These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH &DIFFERENnATION 



BEHAVIOURAL DISTURBANCE GENE LIST 


HUGO gene 


Protein 




symbol 


function 


1 1 beta hydroxysteroid dehydrogenase 2 


HSD11B2 


E 


4-hydroxyphenylpyruvate dioxygenase 


HPD 


E. 


Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNBi 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 . . . . . 


ADCY8 


..E . 


Adenylate cyclase 9 


ADCY9 


E 


alpha-synuclein 


SNCA 


N 


Amyloid beta A4 precursor protein 


APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Androgen binding protein 


ABP 


T 


Androgen receptor 


AR 


G 


Apolipoprotein E 


APOE 


T 


Arglnosuccinate synthetase 


ASS 


E 


Ataxia telangiectasia gene, AT 


ATM 


G 


beta-synuciein 


SNCB 


N 
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Ca(2+) transporting ATPase, slow twitch 


ATP2A2 


T 


Cannabinoid receptor 


CNR1 


N 


Carbonic aniiydrase 3 


CA3 


E 


Carbonic anhydrase 4 


CA4 


E 


Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 


E 


Catechol-O-methyltransferase 


COMT 


E 


Cholecystokinin 


CCK 


N 


Cholecystokinin B receptor 


CCKBR 


N 


Choline acetyitransferase 


CHAT 


E 


Ciliary neurotrophic factor (CNTF) 


CNTF 


. ;G 


Ciliary neurotrophic factor (CNTF) receptor 


CNTFR 


G 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


Cryptochrome 1 


CRY1 


S 


Cryptochrome 2 


CRY2 


S 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


. . . E. 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


. CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 



wo 99/64627 PCT/GB99/01780 

119 

CYP3A5 CYP3A5 E 

CYP3A7 CYP3A7 E 

CYP4A11 CYP4A11 E 

CYP4B1 CYP4B1 E 

CYP4F2 CYP4F2 E ^ 

CYP4F3 CYP4F3 E 

CYP51 CYP51 E 

CYP5A1 CYP5A1 E 

CYP7A CYP7A E 

CYP8 CYP8 E 

Cystathionase CTH E 

Cystathione beta synthase CBS E 

Cytidine deaminase CDA E 

Cytidine-5-prime-triphosphate synthetase CTPS E 

Cytochrome a E 

Cytochrome c E 

Cytochrome c oxidase, MTCO E 

Dihydrolipoamide branched chain transacylase DBT N 

Dopamine beta hydroxylase DBH E 

Dopamine receptors D1 DRD1 N 

Dopamine receptors D2 DRD2 N 

Dopamine receptors D3 DRD3 N 

Dopamine receptors D4 DRD4 N 

Dopamine receptors D5 DRD5 N 

Doublecortin, DCX DCX S 

Enolase EN01 E 

Flightless-ll. Drosophila homolog of FLU G 

Fragile site, folic acid type, rare, fra(X) A FRAXA N 

Fragile site, folic acid type, rare. fra(X) E FRAXE N 

Fragile site, folic acid type, rare. fra(X) F FRAXF N 

GABA receptor, alpha 1 GABRA1 N 

GABA receptor, alpha 2 GABRA2 N 

GABA receptor, alpha 3 GABRA3 N 

GABA receptor, alpha 4 GABRA4 N 

GABA receptor, alpha 5 GABRA5 N 

GABA receptor, alpha 6 GABRA6 N 

GABA receptor, beta 1 GABRB1 N 

GABA receptor, beta 2 . GABRB2 . . N . . 

GABA receptor, beta 3 GABRB3 N 

GABA receptor, gamma 1 GABRG1 N 

GABA receptor, gamma 2 GABRG2 N 

GABA receptor, gamma 3 . GABRG3 N 

Galactose 1 -phosphate uridyl-transferase GALT E 

Geniospasm 1 GSM1 G 

Glutathione GSH T 

Glutathione S-transferase, GSTZ1 GSTZ1 E 

Glyceraldehyde-3-phosphate dehydrogenase, GAPDH E 
GAPDH 
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Glycerol kinase 

Glycinamide ribonucleotide (GAR) 
transformylase 

GM2 ganglioside activator protein, GM2A 
Gustducin, alpha (taste-specific G protein) 
Inositol monophosphatase 
IP3 kinase 

Mannosidase. beta A lysosomal 

Melatonin receptor 1A 

Melatonin receptor 1B 

Monoamine oxidase A 

Monoamine oxidase B 

Muscarinic receptor, M1 

Muscarinic receptor, M2 

Muscarinic receptor, M3 

Muscarinic receptor, M4 

Muscarinic receptor, M5 

N-acetylgiucosamine-6-sulfatase 

NADPH-dependent cytochrome P450 

reductase 

Neurokinin A 

Neurokinin B 

Neuropeptide Y 

Neuropeptide Y receptor Y1 

Neuropeptide Y receptor Y2 

Neurotensin 

Neurotensin receptor 

Nitric oxide synthase 1 . NOS1 

Nitric oxide synthase 2, N0S2 

Nitric oxide synthase 3, N0S3 

Ocular albinism 1 

Opioid receptor, delta 

Opioid receptor, kappa 

Opioid receptor, mu 

Orexin 

Orexin 1 receptor 

Orexin 2 receptor 

Phosphoglycerate kinase 1 

Potassium inwardly-rectifying channel J1 

Potassium voltage-gated channel E1 

Potassium voltage-gated channel Q1 

Preproenkephalin 

Preproglucagon 

Prion protein 

Proline dehydrogenase 

Pro-melanin-concentrating honmone 

Proopiomelanocortin 

Purine nucleoside phosphorylase 
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GK 


E 


GART 


E 


GM2A 


E 


GDCA 


N 


IMPA1 


N 




E 


MANBA 


E 


MTNR1A 


N 


MTNR1B 


N 


MAOA 


E 


MAOB 


E 


CHRMI 


N 


CHRM2 


N 


CHRM3 


N 


CHRM4 


N 


CHRM5 


N 


GNS 


E 


POR 


E 


NKNA 


N 


NKNB 


N 


NPY 


N 


NPY1R 


N 


NPY2R 


N 


NTS 


N 


NTSR1 


N 


N0S1 


E 


N0S2 


E 


N0S3 


E 


0A1 


S 


OPRD1 


N 


0PRK1 


N 


0PRM1 


N 


OX 


G 


0X1 R 


G 


0X2R 


G 


PGK1 . . 


■ E 


KCNJ1 


N 


KCNE1 


N 


KCNQ1 


N' 


PENK 


N 


GCG;GLP1; GLP2 


G 


PRNP 


N 


PRODH 


■ E 


PMCH 


G 


POMC 


N 


NP 


E 
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RIGUI 


RIGUI 


G 


Serotonin N-acetyltransferase 


SNAT 


E 


Serotonin receptor, 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1B 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C 


N 


Serotonin receptor, 5HT1 D 


HTR1D 


N 


Serotonin receptor, 5HT1 E 


HTR1E 


N 


Serotonin receptor, 5HT1 F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


>N 


Solute carrier family 18, member 3 


SLC18A3 


T 


Solute carrier family 6 (GAMI\/1A- 


SLC6A1 


T 


AMINOBUTYRIC ACID transporter), member 1 






Solute carrier family 6 (neurotransmitter 


SLC6A3 


T 


transporter, dopamine), member 3 






Solute carrier family 6 (neurotransmitter 


SLC6A2 


T 


transporter, noradrenaline), member 2 






Solute carrier family 6 (neurotransmitter 


SLC6A4 


T 


transporter, serotonin), member 4 






Synapsin 1a & 1b 


SYN1 


N 


Synapsin 2a & 2b 


SYN2 


N 


Synaptogyrin 




N 


Synaptophysin 


SYP 


N 


Synaptosomai-associated protein, 25KD 


SNAP25 


N 


Syntaxin 1 


STX1 


N 


Tachykinin receptor, NK1R 


TACR1 


N 


Tachyl<inin receptor, NK2R 


TACR2 


N 


Tachykinin receptor, NK3R 


TACR3 


N 


Tau protein 


MART 


S 


Tryptophan hydroxylase 


TPH 


E 


Tyrosine hydroxylase 


TH 


E 


Ubiquitin 




G 


Ubiquitin B 


UBB 


G 


Ubiquitin C 


UBC 


G 


UDP-glucuronosyltransferase 1 


ugtid, UGT1 


. E 


UDP-glucuronosyltransferase 2 


UGT2 


E 


Vacuolar proton pump, subunit 1 


VPP1 


N 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 
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In a fifth aspect. 
BRAIN INJURY 

The present invention relates to a method of assessing the consequences and 
compUcations and the many symptoms arising as a result of sustaining brain damage. 

The brain is one of the most complex organs in the body. Composed of nerve and 
support cells it is . the substrate for cognition, behaviour and the formulation and 
execution of planned actions. The constant activity of brain cells ensures that the brain 
is one of the most energy and oxygen dependant organs in the body. Interruptions to 
the flow of oxygen or nutrients even for brief periods can result in damage to cells and 
long fibre tracts. Furthermore, the physical structure of the brain within the skull can 
also lead to vuhierability to damage. The brain is suspended m cerebro-spinal fluid 
(CSF), enclosed in a fixed rigidly confined space, the skull, and its closely applied 
tough, inelastic connective tissue, the dura matter. As such the finite space within the 
brain case has significant consequences for brain function when events occur which 
result in the available space being occupied by for example, tumour growth, or the 
accumulation of blood following a traumatic injury. 

Hypoxia and Ischemic Lesions: 

The brain is very sensitive both to global (hypoxia) and local (ischemia) reductions in 
blood and oxygen supply. Although the term's hypoxia and ischemia are used 
interchangeably, these conditions have different pathophysiology and consequences. 

• Hypoxia: the blood flow to the CNS may be entirely normal or even increased. 
The greatest damage is caused in certain populations of neurones that are 
particularly vulnerable to hypoxia, 

• Local brain ischemia: usually due to arterial stenosis or occlusion, any infarction 
is within the perfusion territory of the affected artery. 

• Global brain ischemia: usually occurs when systemic blood pressure falls very 
low. Examples of causes include; cardiac tamponade, heroin overdose or 
intracranial pressure rises to a level that restricts perfusion of the brain e.g. after a 
head injury. 

In practice, many causes of hypoxia (e.g. respiratory arrest or carbon monoxide 
poisoning) also depress cardiac output and so produce a combination of hypoxic and 
global ischemic brain injury. Common causes of hypoxia are , carbon monoxide 
poisoning, near drowning, respiratory arrest or prolonged status epilepticus. Common 
causes of ischaemia are cardiac arrest with prolonged asystole, hypotension due to 
myocardial infarction, cardiac tamponade, or major cardiac dysrhythmia, 
intraoperative hypotensive episode(s) or severe increases in intracranical pressure 
(Ellison D., Love S. et a/,1998). 

Vascular Disease and Infarcts. 

An infarct is defined as an area in the brain tissue in which all cellular elements 
undergo necrosis (cell death), usually as a resuh of a cessation of flow of oxygenated 
blood to the region. 
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The clinical term 'stroke' describes a syndrome of sudden onset, non-epileptic, 
neurologic deficit that lasts more than 24 hours. Stroke has come to mean either brain 
infarction or haemorrhage. 

Infarcts can be caused by: 

• Large vessel or macrovascular (arterial) disease 

• Small vessel or microvascular (arterial) disease 

• Emboli 

• Venus thrombosis 

Strokes are worldwide in distribution and are common in the elderly, killing 150,000 
Americans, making it the third leading cause of death in the USA. Twenty percent of 
strokes are haemorragic, resulting in bleeding into the brain. Ischaemic strokes, 
occurring when blood clots obstruct blood flow in vessels supplying blood to the 
brain, account for the remainder (Gunel M. and Lifton R.P, 1996). 

Atherosclerosis is by far the leading systemic vasculopathy that produces brain 
infarcts, especially in older patients. It can affect both intracranial and extracranial 
large arteries. The major risk factors for Atherosclerosis include: age, family history, 
diabetes mellitus, cigarette smoking, hypertension and obesity. 

Other large vessel diseases include; fibromuscular dysplasia (FMD), Moyamya 
disease, arterial dissection, HIV associated arteriopathies, cerebrovascular disease 
associated with antiphospholipid antibodies, angiitis and vascular affecting large 
arteries, giant cell arteritis and Takayasu*s arteritis. 

Small vessels in the brain can also be affected by arteriosclerosis, lipohyalinosis and 
amyloid angiopathy. 

An 'embolic' stroke may result when any solid material forms within the arterial 
circulation, is introduced into the arterial circulation or forms in the venous 
circulation. Soiurces of brain emboli include atheroma, cardiogenic emboli (associated 
with cardiac pathology particularly in young people who are relatively free of 
Atherosclerosis), fat (often associated with fractures of long bones or the pelvis), 
neoplasm's and parasites or iatrogenic causes (e.g. air embolism can occur in 
decompression sickness and cardiac bypass surgery). 

Cerebral venous thrombosis (CVT) is a much less common cause of stroke than 
arterial disease and causes include: infections (either mtracranial or in adjacent facial 
and bony structures), head injury, neurosurgical procedures and neoplasm's. 

The main causes of infarcts are mentioned above but twenty percent of strokes are 
haemorragic. The intracranial haemorrhage that occurs is the extravasation of blood 
into brain substance. Conditions associated with brain haemorrhage are; hypertension, 
trauma, cerebral amyloid angiopathy, berry aneurysm, vascular malformations, 
bleeding diathesis, illicit drug use, neoplasm's, infection and adverse events following 
drug or surgical interventions 
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Trauma: 

Head injury, whether accidental, criminal, .or suicidal, is the leading cause of death in 
people less than 45 years of age in developed countries. In the USA, an estimated 
700,000 individuals each year sustain a severe head injury. Improvements in the acute 
management of trauma have led to an increase in the number of disabled survivors. 

There are two main categories of head injury type, these are; non-missile or blunt 
head injury (the most common that is seen clinically) and missile head injury. The 
lesions that result can be divided according to their distribution i.e. focal or diffuse. 

Focal lesions of the brain may lead to contusions, lacerations, haemorrhage or 
infection. 

Diffuse brain damage is accounted for by the phenomena of diffuse axonal injury, 
diffuse vascular injury, raised intracranial pressure and ischaemic damage. 

Particular groups of neurones or cells may be vuhierable to the additional processes of 
necrosis or apoptosis as a resuh of the pathological processes set in train by the brain 
injury. 

Infection and Degeneration 

Each of the above types of damage can also be caused by infections (e.g. HTV, rabies, 
prion disease, malarial parasites) or degenerative disease (e.g. Huntington chorea, 
Parkinson's disease, multiple sclerosis, dementia's). 

CONSEQUENCES OF BRAIN INJURY 

Brain damage due to disease or injury causes a range of reactions at a cellular level; 
neurone death, axonal degeneration, nuclear inclusions, neuronal cytoplasmic 
inclusions, structural abnormalities of axons, pathologic responses in astrocytes and 
microglia, inclusions in ependymal cells and choroid plexus epithelium and brain 
mineralization. 

The long-term effects of brain injury result from the very limited capacity for repair 
and regrowth of these brain structures and the location and extent of the injury. 
Necrosis of several cubic centimetres of brain tissue may be clinically silent in the 
frontal lobe, severely disabling in the spinal cord, or fatal in the brain stem. The 
magnitude and distribution of the traumatic brain lesion obviously depend on the 
shape of the object causing the trauma, the force of the impact, and whether .the head, 
is in motion at the time of injury. Severe brain damage can occur in the absence of 
external signs of head injury, and conversely, severe lacerations and even skull 
fractures do not necessarily indicate damage to the underlying brain. 

Brain injury is a very variable clinical entity and whilst many patients can make a 
good recovery from moderate head injuries or strokes a degree of residual deficit is 
common. 

The actual range of deficits is very wide and encompasses a series of debilitating 
symptoms such as epilepsy, paralysis, blindness, deaftiess, dementia, psychiatric or 
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behavioural disturbances, personality and IQ changes to a persistent vegetative state 
(Gelder et al 1996, Lishman 1997). In addition the presence of a previous injury can 
confer additional vulnerabilities to the brain function of a person should they sustain 
experience any future incident of brain damage whether due to disease, trauma, 
infection or developmental anomaly. 

Recent advances in neuroscience have begun to highlight new therapeutic approaches 
to treating brain injury. Treatment of ischaemic stroke with thrombolytic agents has 
recently showed modest benefit, but it underscores the importance of disease 
prevention for long term reduction in morbidity and mortality. The importance of 
hypertension in stoke pathogenesis' has been shown by large prospective trials, 
demonstrating that treatment of hypertension reduces the risk of stroke by 40% 
(MacMahon et al., 1990). These observations raise the possibility that genetic 
predisposition may be important in the pathogenesis if stroke. Such predisposition 
may not only include genes contributing to elevated blood pressure but also genes 
acting independently of blood pressure. 

Due to extremely limited regeneration of this tissue, long term clinical improvement 
following a stroke is minimal, commonly leaving stroke survivors with life-long 
disabiUty. This high toll has a large economic and social impact on public health, with 
an estimated annual cost of stroke in the USA of S30 billion. 

More recent developments have included the concept of neuroprotection in the 
treatment of acute or chronic neurological disorders. An example of this is the 
research into glutamate, which suggests that raised levels of glutamate in the brain is 
potential neurotoxic and that glutamate antagonists can be neuroprotective. Many 
glutamate antagonists are currently under clinical evaluation in the treatment of 
stroke, head or spinal cord injury. Unfortunately, most of them currently have serious, 
largely behavioural side effects. 

Side effects of treatments given for brain injury are of course undesirable, as in the 
case of glutamate antagonists, but more effective treatment will only become available 
when an understanding of the processes of brain damage and ^ect it has on the 
individual becomes clearer. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 
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BRAIN INJURY GENE LIST 


HUGO symbol 


Protein 
function 


2,3-bisphosphoglycerate mutase 


BPGM 


E 


3 beta hydroxysteroid dehydrogenase 2 


HSD3B2 


'E 


4-hydroxyphenylpyruvate dioxygenase 


HPD 


E 


5, 1 0-methylenetetrahydrofolate reductase 


MTHFR 


E 


(NADPH) 






6-pyruvoyltetrahydropterin synthase 


PTS 


E 


Acetoacetyl 2-CoA-thioiase 


ACAT2 


E 


Acetyl CoA acyltransferase 


ACAA 


E ■ 


Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Adducin, alpha 


ADD1 


S 


Adducin, beta 


ADD2 


S 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


. ■ E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor. alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


6 


receptor 






Albumin, ALB 


ALB 


T 
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Aldehyde dehydrogenase 10 ALDH10 

Aldosterone receptor MLR 

Alpha 1 acid glycoprotein AAG; AGP 

Alpha 2 macroglobulin A2M 

alpha thalassemia gene ATRX 

alphal -antitrypsin PI 

alpha2-antiplasmin PLI 

alpha-synuclein SNCA 

Aminomethyitransferase AMT 

Aminopeptidase P XPNPEP2 
Amyloid beta (A4) precursor protein-binding, APBB1 
APBB1 

Amyloid beta A4 precursor protein APP 

Amyloid beta A4 precursor-like protein APLP 

Angiopoietin 1 ANGPT1 

Angiopoietin 2 ANGPT2 

Angiotensin converting enzyme ACE, DCP1 

Angiotensin receptor 1 AGTR1 

Angiotensin receptor 2 AGTR2 

Angiotensinogen AGT 

Annexini ANX 1 

Antidiuretic homione receptor ADHR 

Antithrombin III AT3 

Apolipoprotein A I AP0A1 

Apolipoprotein A II AP0A2 

Apolipoprotein B APOB 

Apolipoprotein C1 AP0C1 

Apolipoprotein C2 AP0C2 

Apolipoprotein C3 AP0C3 

Apolipoprotein D APOD 

Apolipoprotein E APOE 

Apolipoprotein H APOH 

Apoptosis antigen 1 APT1 

Arginase ARG1 

Arginine vasopressin AVP 

Arginine vasopressin receptor 1A AVPR1 A 

Arginine vasopressin receptor 1 B AVPR1 B 

Arginine vasopressin receptor 2 - AVPR2 
Arginosuccinate lyase ASL 
Arginosuccinate synthetase ASS 
Arylsulfatase A ARSA 
Arylsulfatase D ARSD 
Arylsulfatase E ARSE 
Arylsulfatase F ARSF 
Aspartoacylase ASPA 
Ataxia telangiectasia gene, AT ATM 
Atrial natriuretic peptide ANP 
Atrial natriuretic peptide receptor A NPR1 
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Atrial natriuretic peptide receptor B NPR2 G 

Atrial natriuretic peptide receptor C NPR3 G 

Bagpipe homeobox. drosophila homolog of, 1 BAPX1 G 

beta-synuclein SNCB N 

Bleomycin hydrolase BLMH E 

Bradykinin receptor B1 I 

Bradykinin receptor B2 I 

Brain derived neurotrophic factor BDNF G 

Brain derived neurotrophic factor (BDNF) BDNFR G 
receptor 

Butyrylcholinesterase .BCHE E 

Ca(2+) transporting ATPase. slow twitch ATP2A2 T 

Cadherin E CDH1 G 

Cadherin EP q 

Cadherin N CDH2 G 

Cadherin P CDH3 G 

Calbindin 1 CALB1 G 

Calbindin D9K CALB3 G 

Calcineurin A1 CALNA1 j 

Calcineurin A2 CALNA2 I 

Calcineurin A3 CALNA3 J 

Calcineurin B I 

Calcitonin/Calcitonin gene-related peptide CALCA N 
alpha 

Calcium channel, voltage-dependent, alpha CACNA1 F N 
IFsubunit 

Calcium channel, voltage-dependent, Alpha- CACNA1B N 
1B(CACNL1A5) 

Calcium channel, voltage-dependent, Alpha- CACNA1C N 
1C 

Calcium channel, voltage-dependent, Alpha- CACNA1D N 
1D 

Calcium channel, voltage-dependent. Alpha- CACNA1 E N 
1E(CACNL1A6) 

Calcium channel, voltage-dependent. Alpha- CACNA2 N 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 N 

Calciumchannel, voltage-dependent, Betas. CACNB3 , N 

Calcium channel, voltage-dependent, L type, CACNA1S N 
alpha 1S subunit 

Calcium channel, voltage-dependent, CACNG2 N 
Neuronal, Gamma 

Calcium channel, voltage-dependent. P/Q CACNA1A N 
type, alpha 1 A subunit 

Calcium channel, voltage-dependent, T-type N 

Calmodulin 1 CALM1 G 

Calmodulin 2 CALM2 G 

Calmodulin 3 CALM3 G 
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Calmodulin-dependant protein kinase II 


CAMK2A 


G 


Calnexin 


CANX 


G 


Calpain 


CAPN. CAPN3 


E 


Calretinin 


CALB2 


N 


Carbonic anhydrase 3 


CA3 


E 


Carbonic anhydrase 4 


CA4 


E 


Carbonic anhydrase. alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 


E 


Cardiac-specific homeobox. CSX 


CSX 


G 


Camosinase 




N 


Caspase 1 


CASP1 


G 


Caspase 10 


CASP10 


G 


Caspase 2 


CASP2 


G 


Caspase 3 


CASP3 


G 


Caspase 4 


CASP4 


G 


Caspase 5 


CASP5 


G 


Caspase 6 


CASP6 


G 


Caspase 7 


CASP7 


G 


Caspase 8 


CASP8 


G 


Caspase 9 


CASP9 


G 


Catechol-O-methyltransferase 


COMT 


• E 


CD1 


CD1 


1 


CD4 


CD4 


1 


Cell adhesion molecule, intercellular, ICAM 


ICAM1 


G 


Cell adhesion molecule, leukocyte- 


LECAM 1 


G 


endothelial, LECAM (CD62) 






Cell adhesion molecule, liver, LCAM 


LCAM 


G 


Cell adhesion molecule, neural, NCAM1 


NCAM1 


G 


Cell adhesion molecule, neural. NOAM 120 


NCAM120 


G 


Cell adhesion molecule, neural. NCAM2 


NCAM2 


G 


Cell adhesion molecule, platelet-endotheliai, 


PECAM 1 


G 


PECAM 






Cell adhesion molecule, vascular, VCAM 


VCAM1 


G 


Ceroid lipofuscinosis neuronal 2 


CLN2 


N 


Ceroid lipofuscinosis neuronal 3 


CLN3 


N 


Ceroid lipofuscinosis neuronal 4 


CLN4 


N 


Ceroid lipofuscinosis neuronal 5 


CLN5 


N 


Ceroid lipofuscinosis neuronal 6 


CLN6 


N 


Chemokine receptor CXCR4 


CXCR4 


1 


Choline acetyltransferase 


CHAT 


E 


Chymotrypsinogen 




E 


Cockayne syndrome gene. CKN1 


CKN1 


G 


Cofilin 




S 


Collagen 1 alpha 1 


C0L1A1 


S 


Collagen 1 alpha 2 


C0L1A2 


S 


Collagen II alpha 1 


C0L2A1 


S 


Collagen III alpha 1 


C0L3A1 


S 


Collagen IV alpha 1 


C0L4A1 


S 
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Collagen IV alpha 2 


COL4A2 


S 


Collagen iV alpha 3 


COL4A3 


S 


Collagen IV alpha 4 


COL4A4 


S 


Collagen IV alpha 5 


COL4A5 


S 


Collagen IV alpha 6 


COL4A6 


S 


Collagen IX alpha 2 


COL9A2, EDM2 


S 


Collagen IX alpha 3 


COL9A3 


S 


Collagen receptor 


COLR 


S 


Collagen V alpha 1 


C0L5A1 


S 


Collagen V alpha 2 


COL5A2 


S 


Collagen VI alpha 1 


C0L6A1 


S 


Collagen VI alpha 2 


COL6A2 


S 


Collagen Vi alpha 3 


COL6A3 


S 


Collagen VII alpha 1 


C0L7A1 


S 


Collagen X alpha 1 


COL10A1 


S 


Collagen X alpha 1 


C0L11A1 


S 


Collagen XI alpha 2 


C0L1 1A2 


S 


Collagen XVII alpha 1 


C0L17A1 


S 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing homnone receptor 


CRHR1 


T 


Creb binding protein 


CREBBP 


G 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AM P-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 6B 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


.E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 
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CYP2A1 CYP2A1 E 

CYP2A13 CYP2A13 *E 

CYP2A3 CYP2A3 E 

CYP2A6V2 CYP2A6V2 E 

CYP2A7 CYP2A7 E 

CYP2B6 CYP2B6 E 

CYP2C18 CYP2C18 E 

CYP2C19 . CYP2C19 E 

CYP2C8 CYP2C8 E 

CYP2C9 CYP2C9 E 

CYP2D6 CYP2D6 E 

CYP2E1 CYP2E1 E 

CYP2F1 CYP2F1 E 

CYP2J2 CYP2J2 E 

CYP3A3 CYP3A3 E 

CYP3A4 CYP3A4 E 

CYP3A5 CYP3A5 E 

CYP3A7 CYP3A7 E 

CYP4A11 CYP4A11 . E 

CYP4B1 CYP4B1 E 

CYP4F2 CYP4F2 E 

CYP4F3 CYP4F3 E 

CYP51 CYP51 E 

CYP5A1 CYP5A1 E 

CYP7A CYP7A E 

CYP8 CYP8 E 

Cystatin B CSTB • T 

Cystatin C CST3 T 

Cytidine-5-prime-tiiphosphate synthetase CTPS E 

Cytochrome a E 

Cytochrome c E 

Cytochrome c oxidase, MTCO E 

Cytokine-suppressive antiinflammatory drug- CSBP1 I 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 I 
binding protein 2 

DAX1 nuclear receptor DAX1 I 

Deleted in malignant brain tumours 1 . DMBT1 . G ... 

Delta-7-dehydrocholesterol reductase DHCR7 E 

Dihydrolipoamide branched chain DBT N 
transacylase 

Dihydroxyacetonephosphate acyltransferase DHAPAT E 

Dopamine beta hydroxylase DBH E 

Dopamine receptors D1 DRD1 N 

Dopamine receptors D2 DRD2 N 

Dopamine receptors D3 DRD3 N 

Dopamine receptors D4 DRD4 N 

Dopamine receptors D5 DRD5 N 



wo 99/64627 



PCT/GB99/0I780 



132 

Dystonia 9 

Dystrophia myotonica 
Dystrophia myotonica, atypical 
Dystrophin 

Ectodermal Dysplasia 1 gene 

Empty spiracles (drosophila) homologue 1 

Empty spiracles (drosophila) homologue 2 

Endothelin 1 

Endothelin 2 

Endothelin 3 

Endothelin converting enzyme 
Endothelin receptor type A 
Endothelin receptor type B 
Enolase 

Epidermal growth factor 

Epidermal growth factor receptor 

Epilepsy, benign neonatal 4 gene 

Epilepsy, female restricted 

Epilepsy, progressive myoclonic 2 gene 

Excision repair complementation group 4 

protein 

Factor 1 (No. one) 
Factor III 
Factor IX 
Factor V 
Factor VI I 
Factor VIII 
Factor X 
Factor XI 
Factor XII 
FactorXIII A&B 

Fanconi anemia, complementation group C 
Fanconi anemia, complementation group D 
Fibrinogen alpha 
Fibrinogen beta 
Fibrinogen gamma 
Fibroblast growth factor 
Fibroblast growth factor receptor 1 ^ 
Fibroblast growth factor receptor 2 
Fibroblast growth factor receptor 3 
Fibronectin precursor 
Flightless-ll, Drosophila homolog of 
Follicle stimulating hormone receptor 
Follicle stimulating hormone, FSH 
Formiminotransferase 
Fragile site, folic acid type, rare, fra(X) A 
Fragile site, folic acid type, rare, fra(X) E 
Fragile site, folic acid type, rare, fra(X) F 



CSE 


S 


DM, DMPK 


E 


DM2 - 


E 


DMD 


S 


EDI 


s 


EMX1 


G 


EMX2 


G 


EDN1 


N 


EDN2 


N 


EDN3 


N 


ECE1 


N 


EDNRA 


N 


EDNRB 


N 


En01 


E 


EGF 


G 


EGFR 


G 


ICCA 


E 


EFMR 


E 


EPM2A 


E 


ERCC4 


E 


F1 


1 


F3 


1 


F9 


1 


F5 


1 


F7 


1 


F8 


1 


F10 


1 


F11 


1 


F12 


1 


F13A&F13B 


1 


FANCC 


T 


FANCD 


T 


FGA 


S 


FOB 


S 


FOG 


s 


FGF1 


G 


FGFR1 


G 


FGFR2 


G 


FGFR3 


G 


FN1 


G 


FLII 


G 


FSHR, 0DG1 


G 


FSHB 


G 




E 


FRAXA 


N 


FRAXE 


N 


FRAXF 


N 
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Frataxin 


FRDA 


G 


Fukuyama type congenital muscular 


FCMD 


G 


dystrophy 






Fumarase 


FH 


■ E 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 - 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 


Galactosyitransferase 1 


GT1 


G 


Galactosyltransferase, alpha 1 ,3 


GGTA1 


G 


Galactosyitransferase, beta 3 


B3GALT 


G 


Galanin 


GAL 


N 


Galanin receptor 


GALNR1 


N 


Gamma-glutamyltransferase 1 


GGT1 


T 


Gastric Intrinsic factor, GIF 


GIF 


E 


GDP dissociation inhibitor 1 


GDI1 


G 


Glial-cell derived neurotrophic factor (GDNF) 




N 


receptor 






Glial-cell derived neurotrophic factor, GDNF 


GDNF 


N 


Glioma chloride ion channel, GCC 




G 


Glutamate decarboxylase, GAD 


GAD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


- Glutamate receptor, ionotropiCi NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutaryl-CoA dehydrogenase 


GCDH 


E 


Glutathione 


GSH 


T 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraldehyde-3-phosphate 


GAPDH 


E 



dehydrogenase. GAPDH 
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Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycine dehydrogenase 


GLDC 


E 


GM2 ganglioside activator protein, GM2A 


GM2A 


E 


Gonadotropin releasing honmone receptor 


GNRHR 


G 


GTP cylcohydrolase 1 


GCH1 


G 


Guanine nucleotide-binding protein, alpha 


GNA01 


N 


activating activity polypeptide, GNAO 






Guanylate cyclase 2D, membrane (retina- 


GUCY2D 


E 


specific) 






Guanylate cyclase activator 1 A (retina) 


GUCA1A 


E 


Guanylyl cyclase 




E 


Haeme regulated inhibitor kinase- 




E 


Haemoglobin alpha 1 


HBA1 


T 


Haemoglobin alpha 2 


HBA2 


T 


Haemoglobin beta 


HBB 


T 


Haemoglobin delta 


HBD 


T 


Haemoglobin gamma A 


HBG1 


T 


Haemoglobin gamma B 


HBG2 ' 


T 


Haemoglobin gamma G 


HBGG 


■ T 


Heparan suifamidase 




E 


Heparin binding epidermal growth factor 


HBEGF 


G 


Heparin Cofactor ii 


HCF2 


1 


Hepatic lipase 


LIPC 


E 


Hexosaminidase A 


HEXA.TSD 


E 


Hexosaminidase B 


HEXB 


E 


Histamine receptors, H1 




N 


Histamine receptors, H2 




N 


Histamine receptors, H3 




N 


Histidase 




E 


HLA-B associated transcript 1 


BAT1 


1 


HMG-CoA reductase 


HMGCR 


E 


Holocarboxylase synthetase 


HLCS 


E 


Holoprosencephaly 1 


HPE1 


G 


Holoprosencephaly 2 


HPE2 


G 


Holoprosencephaly 3 


HPE3 


G 


Holoprosencephaly 4 - 


HPE4 


., G 


Hypoxia inducible factor 1 


HIF1A 


E 


Hypoxia inducible ^ctor 2 




E 


IC7 A and B 




1 


Inositol 1 ,4,5-triphosphate receptor 1 


ITPR1 


G 


Inositol monophosphatase 


IMPA1 


N 


Insulin 


INS 


G 


Insulin receptor 


INSR 


G 


Insulin-like growth factor 1 


IGF1 


G 


Insulln-Iike growth factor 1 receptor 


IGF1R 


G 


Insulin-like growth factor 2 


IGF2 


G 
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nsulin-like growth factor 2 receptor 


IGF2R . 


G 


ntegrin beta 1 


ITGB1 


G 


ntegrin beta 2 


ITGB2 


G 


ntegrin beta 3 


ITGB3 


G 


ntegrin beta 4 


ITGB4 


G 


ntegrin beta 5 


ITGB5 


G 


ntegrin beta 6 


ITGB6 


G 


ntegrin beta 7 


ITGB7 


G 


ntegrin, alpha 1 


ITGA1 


G 


ntegrin, alpha 2 


ITGA2 


G 


ntegrin, alpha 3 


ITGA3 


G 


ntegrin, alpha 4 


ITGA4 


G 


ntegrin, alpha 5 


ITGA5 


G 


ntegrin, alpha 6 


ITGA6 


G 


ntegrin, alpha 7 


ITGA7 


G 


ntegrin, alpha 8 


ITGA8 


G 


ntegrin, alpha 9 


ITGA9 


G 


ntegrin, alpha M 


ITGAM 


G 


ntegrin, alpha X 


ITGAX 


G 


nter-alpha-trypsin inhibitor, lATI 




E 


nterieukin(IL) 1 receptor 


IL1R 


1 


nterieul<in(!L) 1 , alpha 


ILIA 


1 


nterieukin(IL) 1 , beta 


IL1B 


1 


Interieukin(IL) 10 


IL10 


1 


nterieukin(IL) 10 receptor 


IL10R 


1 


nterieukin(IL) 11 


IL11 


1 


nterieukin(IL) 11 receptor 


IL11R 


1 


nterleukin(IL) 12 


IL12 


1 


nterieukin(IL) 12 receptor, beta 1 


IL12RB1 . 


1 


nterieukin(IL) 13 


IL13 


1 


Interieukin(IL) 13 receptor 


IL13R 


1 


Interleukin(IL) 2 


IL2 


1 


Interieukin(IL) 2 receptor, alpha 


IL2RA 


1 


Interieukin(IL) 2 receptor, gamma 


IL2RG 


1 


Interieukin(IL) 3 


IL3 


1 


Interieukin(IL) 3 receptor 


IL3R 


1 


Interieukin(IL) 4 


IL4 


1 


Interleukin(IL) 4. receptor 


IL4R 


. . 1 


Interieukin(IL) 5 


IL5 


1 


Interieukin(IL) 5 receptor 


IL5R 


1 


Interieukin(tL) 6 


IL6 


1 


Interieukin(IL) 6 receptor 


IL6R 




Interieukin(IL) 7 


IL7 




Interieukln(IL) 7 receptor 


IL7R 




Interleukin(IL) 8 


IL8 




Interieukin(IL) 8 receptor 


IL8R 




Interleukin(IL) 9 


IL9 




Interieukin(IL) 9 receptor 


IL9R 
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Interieukin(IL) receptor antagonist 1 
IPS kinase 
Kallikrein 3 

Kininogen, High molecular weigfit 

Kynureninease 

Laminin 5, alpha 3 

Laminin 5, beta 3 

Laminin 5, gamma 2 

Laminin M 

Laminin receptor 1 

Latent transforming growth factor-beta 

binding protein 2 

Leptin 

Leptin receptor 
Leukin 

Leukocyte-specific transcript 1 
Leukotriene A4 hydrolase 
Leukotriene A4 synthase 
Leukotriene B4 receptor 
Leukotriene B4 synthase 
Leukotriene C4 receptor 
Leukotriene C4 synthase 
Leukotriene D4/E4 receptor 
LIM homeobox protein 1 
LIM-Kinase I (LINK-I) 
Lipocortin 1 
Lipoprotein lipase 
Lipoprotein receptor. Low Density 
Lipoprotein. High Density 
Lipoprotein, Intermediate Density 
Lipoprotein, Low Density 1 
Lipoprotein, Low Density 2 
Lipoprotein, Very Low Density 
Lipoprotein-associated coagulation factor 
Low density lipoprotein receptor-related 
protein precursor 
Lymphoid enhancer-binding factor 
MAD (mothers against decapentaplegic, 
Drosophila) homologue 4 
Malonyl CoA decarboxylase 
Mannosidase, alpha B lysosomal 
Mannosldase. beta A lysosomal 
Methionine synthase 
Methylmalonyi-CoA mutase 
Mevalonate kinase 
Mismatch repair gene, PMSL2 
Molybdenum cofactor synthesis 1 
Molybdenum cofactor synthesis 2 



IL1RN. IL1RA I 

E 

KAK3 I 
KNG I 

E 

LAMA3 G 
LAMB3 G 
LAMC2 G 
LAMM G 
LAMR1 G 
LTBP2 G 

LEP G 
LEPR G 

I 

LST-1 I 

I 

LTA4S E 

I 

LTB4S E 

I 

LTC4S E 

I 

LHX1 G 

I 

ANX4 I 
LPL I 
LDLR T 
HDLDT1 T 

T 
T 
T 

VLDLR T 
LACI I 
LRP T 

LEF-1 G 
MADH4 G 

E 

MANB E 

MANBA E 

MTR E 

MUT E 

MVK E 

PMS2 G 

M0CS1 E 

M0CS2 E 
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Monoamine oxidase A 


MAOA 


E 


(Vlonoamine oxidase B 


MAOB 


E 


Mucolipidoses 


GNPTA 


E 


Muscarinic receptor, M1 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Myelin basic protein 




S 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


N-acetylglucosaminidase, alptia 


NAGLU 


E 


NADPH-dependent cytoclirome P450 


POR 


E 


reductase 






NB6 




1 


Nerve growtli factor 


NGF 


G 


Nerve growtli factor receptor 


NGFR 


G 


Neurite inliibitory protein 




N 


Neurofibromin 1 


NF1 


G 


Neurofibromin 2 


NF2 


G 


Neurofilament protein, NF125 


NF150 


S 


Neurofilament protein, NF200 


NF200 


S 


Neurofilament protein. NF68 


NF68 


S 


Neurokinin A 


NKNA 


N 


Neurokinin B 


NKNB 


N 


Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Nitric oxide synthase 1 , N0S1 


N0S1 


E 


Nitric oxide syntliase 2, N0S2 


N0S2 


E 


Nitric oxide syntliase 3, N0S3 


N0S3 


E 


Notch 3 


N0TCH3 


G 


Notch ligand - jagged 1 


JAGI.AGS 


G 


Nuclear factor l-kappa-B-like gene 


IKBL 


1 


Nucleoside diphosphate kinase-A 


NDPKA 


E 


Oncogene bcl2 




G 


Oncogene sis 


PDGFB 


G 


Omithine delta-aminotransferase 


OAT 


E 


Ornithine transcarbamoylase 


OTC, NME1 


. E 


Orthodenticle (Drosophila) homolog 1 


0TX1 


G 


Orthodenticle (Drosophila) homolog 2 


0TX2 


G 


Patched (Drosophila) homolog, PTCH 


PTCH 


G 


Peroxisomal membrane protein 1 


PXMP1 


S 


Peroxisomal membrane protein 3 


PXMP3 


T 


Peroxisome biogenesis factor 1 


PEX1 


T 


Peroxisome biogenesis factor 19 


PEX19 


T 


Peroxisome biogenesis factor 6 


PEX6 


T 


Peroxisome biogenesis factor 7 


PEX7 


T 


Peroxisome receptor 1 


PXR1 


T 
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Persyn 

Phosphoglucose isomerase GPI 

Phosphoglycerate kinase 1 PGK1 

Phospholipase A2, group 1 0 PLA2G1 0 

Phospholipase A2, group 1B PLA2G1B 

Phospholipase A2, group 2A PLA2G2A 

Phospholipase A2, group 2B PLA2G2B 

Phospholipase A2, group 4A PLA2G4A 

Phospholipase A2, group 4C PLA2G4C 

Phospholipase A2, group 5 PLA2G5 

Phospholipase A2, group 6 PLA2G6 
Phospholipase C alpha 
Phospholipase C beta 

Phospholipase C delta PLCD1 
Phospholipase C epsilon 

Phospholipase C gamma PLCG1 

Phosphomannomutase 2 PMM2 

Plasminogen PLG 

Plasminogen activator inhibitor 1 PA1 1 

Plasminogen activator inhibitor 2 PAI2 
Plasminogen activator receptor, Urokinase UPAR; PLAUR 

Plasminogen activator. Tissue PLAT; TPA 

Plasminogen activator, Urokinase UPA; PLAU 

Platelet derived growth factor PDGF 

Platelet derived growth factor receptor PDGFR 

Platelet glycoprotein 1 b, alpha GP1 BA 

Platelet glycoprotein 1 b, beta GP1 BB 

Platelet glycoprotein 1 b. gamma GP1 BG 

Platelet glycoprotein IX GP9 

Platelet glycoprotein V GPS 
Platelet-activating factor acetylhydrolase 1 B PAFAH1 B1 or 

LIS1 

Platelet-activating factor acetylhydrolase 2 PAFAH2 

Platelet-activating factor receptor PAFR 

Plectin 1 PLEC1 

Polycystin 1 PKD1 

Polycystin 2 PKD2 

Potassium inwardly-rectifying channel Jl KCNJ1 

Potassium voltage-gated channel E1 KCNE1 

Potassium voltage-gated channel Q1 KCNQ1 

Potassium voltage-gated channel Q2 KCNQ2 

Potassium voltage-gated channel Q3 KCNQ3 
POU domain, class 1 . transcription factor 1 P0U1 F1 
(Pit1) 

Prekallikrein 

Prion protein PRNP 
Procollagen N-protease 

Proline dehydrogenase PRODH 
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Proopiomelanocortin 
Prostacyclin synthase 
Prostaglandin 15-OH dehydrogenase 
Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 
Prostaglandin 12 receptor 
Prostaglandin IP receptor 
Protective protein for beta-galactosidase 
Protein C 
Protein C inhibitor 
Protein kinase C, alpha 
Protein kinase C, gamma 
Protein kinase G 

Protein phosphatase 1, regulatory (inhibitor) 
subunit 3 
Protein S 

Prothrombin precursor 

Purine nucleoside phosphorytase 

Pyrroline-5-carboxylate synthetase 

Pyruvate carboxylase 

Ras-G-protein 

Renin 

Replication factor C 
RIGUI 

S100 calcium-binding protein A1 
S100 calcium-binding protein A2 
S100 calcium-binding protein A3 
S100 calcium-binding protein A4 
S100 calcium-binding protein A5 
S100 calcium-binding protein A6 
S100 calcium-binding protein A7 
S100 calcium-binding protein A8 
S100 calcium-binding protein A9 
S100 calcium-binding protein B 
S100 calcium-binding protein P. 
Secretase, alpha 
Secretase, beta 
Secretase, gamma 
Selectin E 
Selectin L 
Selectin P 

Serotonin N-acetyltransferase 
Serotonin receptor, 5HT1A 
Serotonin receptor, 5HT1 B 
Serotonin receptor, 5HT1C 



POIVIC 

HGPD; PGDH 



PPGB 
PROC 
PCI 

PRKCA 
PRKCG 

PPP1R3 

PROS1 

F2 

NP 

PYGS 

PC 

RAS 

REN 

RFC2 

RIGUI 

S100A1 

S100A2 

S100A3 

S100A4 

S100A5 

S100A6 

S100A7 

S100A8 

S100A9 

S100B 

SI OOP 



SELE 

SELL 

SELF 

SNAT 

HTR1A 

HTR1B 

HTR1C 
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Serotonin receptor. 5HT1 D HTR1D n 

Serotonin receptor, 5HT1 E HTR1 E m 

Serotonin receptor, 5HT1F HTR1F n 

Serotonin receptor, 5HT2A HTR2A N 

Serotonin receptor, 5HT2B HTR2B n 

Serotonin receptor, 5HT2C HTR2C N 

Serotonin receptor, 5HT3 HTR3 N 

Serotonin receptor, 5HT4 HTR4 N 

Serotonin receptor, 5HT5 HTR5 N 

Serotonin receptor, 5HT6 HTR6 N 

Serotonin receptor, 5HT7 HTR7 N 

Sodiunn channel, non-voltage gated 1 , alpha SCNN1 A N 

Sodium channel, non-voltage gated 1, beta SCNN1B N 

Sodium channel, non-voltage gated 1 , SCNN1 G N 
gamma 

Sodium channel, voltage-gated, type 1 , beta SCN1B N 
polypeptide 

Solute earner family 1 (glutamate SLC1A1 T 
transporter), member 1 

Solute carrier family 1 (glutamate SLC1A2 T 
transporter), member 2 

Solute carrier family 12, member 1 SLC12A1 T 

Solute earner family 1 2, member 2 SLC 1 2A2 T 

Solute carrier family 1 2. member 3 SLC1 2A3 T 

Solute canier family 1 6 (monocarboxylate SLC1 6A1 T 
transporter), member 1 

Solute canier family 1 6 (monocarboxylate SLC1 6A7 T 
transporter), member 7 

Solute carrier family 1 8, member 3 SLC1 8A3 T 

Solute carrier family 2 (facilitated glucose SLC2A1 T 
transporter), member 1 

Solute carrier family 20, member 3 SLC20A3 T 

Solute earner family 5 (sodium/glucose SLC5A1 T 
transporter), member 1 

Solute canier family 5 (sodium/glucose SLC5A2 T 
transporter), member 2 

Solute carrier family 5 (sodium/glucose SLC5A5 T 
transporter), member 5 

Solute carrier family 5, member 3 SLC5A3 T 

Solute carrier family 6 (GAMMA- SLC6A1 T 
AMINOBUTYRIC ACID transporter), member 
1 

Solute carrier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 T 
transporter, serotonin), member 4 
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Solute carrier family 7(amino acid 


SLC7A1 


T 


transporter), member 1 






Solute carrier family 7(amino acid 


SLC7A2 


T 


transporter), member 2 






Solute carrier family 7(amino acid 


SLC7A7 


T 


transporter), member 7 






Sphingomyelinase 


SMPD1 


E 


Spinocerebellar ataxia 8 gene 


SCA8 


N 


Steroid 5 alpha reductase 1 


SRD5A1 


E 


Steroid 5 alpha reductase 2 


SRD5A2 


E 


Substance P 




N 


Succinic semi-aldehyde dehydrogenase 


ssadh 


E 


Sulfamidase 


SGSH 


G 


Sulfite oxidase 


SUOX 


E 


Superoxide dismutase 1 


S0D1 


E 


Superoxide dismutase 3 


S0D3 


E 


Surfeit 1 


SURF1 


G 


Synapsin 1a & 1b 


SYN1 


N 


Synapsin 2a & 2b 


SYN2 


N 


Synaptic vesicle amine transporter 


SVAT 


N 


Synaptobrevin 1 


SYB1 


N 


Synaptobrevin 2 


SYB2 


N 


Synaptogyrin 




N 


Synaptophysin 


SYP 


N 


Synaptotagmin 1 


SYT1 


N 


Synaptotagmin 2 


SYT2 


N 


Syntaxin 1 


STX1 


N 


Talin 


TLN 


G 


Tau protein 


MAPT 


S 


TEK, tyrosine kinase, endothelial 


TEK 


E 


Telomerase protein component 




E 


Thrombin receptor 


F2R 


1 


Thrombopoietin 


THPO 


G 


Thromboxane A synthase 1 


TBXAS1 


1 


Thromboxane A2 


TXA2 


1 


Thromboxane A2 receptor 


TBXA2R 


1 


Thyroxin-binding globulin 


TBG 


T 


Topoisomerase 1 . 




E. 


Transforming growth factor, beta 2 


TGFB2 


G 


Transforming growth factor, beta receptor 2 


TGFBR2 


G 


Tuberous sclerosis 1 


TSC1 


G 


Tuberous sclerosis 2 


TSC2 


G 


Tumour necrosis factor (TNF) receptor 


TRAF1 


1 


associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 


1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 


1 



associated factor 3 
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Tumour necrosis factor (TNF) receptor 


TRAF4 


associated factor 4 




Tumour necrosis factor (TNF) receptor 


TRAF5 


associated factor 5 




Tumour necrosis factor (TNF) receptor 


TRAF6 


associated factor 6 




Tumour necrosis factor alpha 


TNFA 


Tumour necrosis factor alpha receptor 


TNFAR 


Tumour necrosis factor beta 


TNFB 


Tumour necrosis factor beta receptor 


TNFBR 


Tumour protein p53 


TP53, P53 


Tumour protein p63 


TP63 


Tyrosine aminotransferase 


TAT 


Tyrosine hydroxylase 


TH 


Ubiquitin 




Ubiquitin B 


UBB 


Ubiquitin C 


UBC 


Ubiquitin carboxyl-terminal esterase L1 


UCHL1 


UDP-glucuronosyltransferase 1 


ugt1d, UGT1 


UDP-glucuronosyltransferase 2 


UGT2 


Undulin 1 


C0L14A1 


Uridinediphosphate(UDP)-ga!actose-4- 


GALE 


epimerase 




Uroporphyrinogen III synthase 


UROS 


Vacuolar proton punip, subunit 1 


VPP1 


Vacuolar proton pump, subunit 3 


VPP3 


Vasoactive intestinal polypeptide 


VIP 


Vasoactive intestinal polypeptide receptor 


VIPR 


Von Hippel-Lindau gene 


VHL 


Wolf-Hirschhorn syndrome candidate 1 gene WHSC1 


Xanthine dehydrogenase 


XDH 


Zinc finger protein 2 


ZIC2 
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In a sixth aspect. 
DEMENTIA 

The present invention relates to a method of assessing the risk of developing the 
degenerative processes and multiplicity of symptoms associated with dementia and 
dementing disorders. 

Dementia and the associated non-cognitive symptomatology is a serious and growing 
problem. It affects 5% of people aged over 65 and 20% of those over 80. Changing 
demographics mean that the number of people affected by dementia is set to rise by 2- 
3% a year so that numbers of sufferers by the year 2020 will rise from 650,000 to 
850,000 in the UK and from 3,000,000 to 5,000,000 in the USA. 

Dementia is defined as a chronic generalised impairment of psychological functions. 
The characteristic feature of clinical impairment is a generalised cognitive impairment 
but there are significant changes in behaviour and mood the whole of which give a 
complex syndrome with considerable variation in the degree and type of 
symptomatology from patient to patient. 

Dementia has been defined as a disease of the brain in which there is disturbance of 
intellectual functioning, usually of a chronic or progressive nature, with a 
compromising effect on at least three of the following: 

• Memory 

• Language 

• Visual and spatial skills 

• Emotion or personality 

• Cognition. 

The complex nature of the symptoms and their variability in different patients provide 
significant challenges for the effective chnical and psychological management of 
patients (Roberts et al 1993, Youdofsky and hales 1994, Gelder et al 1996, Lishman 

1997) Youdofsky. 

The causes of and molecular pathologies occuring in the processes leading to 
dementia are numerous - including such direct causes as Alzheimer's disease, prion 
disease, frontal lobe dementia, Lewy body disease, ischaemic brain.- injury, 
cerebrovascular disease, stroke, infection and head injury (Roberts et al 1993, Fig 1 a 
and b) or as adverse events following the use of drugs or surgical procedures (Walton, 
1993, Roberts 1993, Gelsder et al 1996, Lishman, 1997, Brody. Lamer and Minneman 

1998) . 

Causes of dementia 

Dementia has been related to many causes and conditions: 

• Degenerative brain diseases 

• Vascular disease 

• Space-occupying lesions 
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• Trauma 

• Infection 

• Epilepsy 

• Metabolic disease 

• Endocrine dysfunction 

• Autoimmune disease 

• Toxicity 

• Vitamin deficiency. 

Recently significant advances have been made in the understanding of the molecular 
pathology underlying many of the dementing disorders. Neurotransmitter defecits 
have been described and the key proteins involved in the disorders have been 
identified (e.g. amyloid precursor protein, presenilinl and 2, prion protein, tau protein 
and alpha-synuclein). Treatments designed to slow down the neuronal loss 
characteristic of dementia are becoming available. Furthermore, drug therapies that 
target the essential processes that result in dementia are in development and offer 
-hope of a preventive therapeutic approach in the future. 

All these advances are expected to complicate the process of clinical management in 
order to ensure that the most efficacious treatments are provided at the appropriate 
time to the individuals who will benefit most. 

The clinical challenge is to identify patients with early signs of dementia and refer 
them promptly so that a more accurate diagnosis of the specific type of dementia can 
be made while the ilhiess is still in its infancy. Other than in patients with a strong 
family background of disease, the diagnostic process is generally one of exclusion; 

Alzheimer's disease 

Alzheimer's disease (AD) is the most common form of dementia accounting for 
nearly 50% of cases. AD is defined as the development of multiple cognitive deficits 
manifest by both memory impairment and one or more of the following: 

• language impairment 

• loss of visual and spatial skills 

• impairment of recognition functions 

• disturbance of executive functioning. 



The cognitive deficits lead to significant impairment in social and occupational 
functioning and are represented by a significant decline from previous levels of 
functioning. The course of AD is characterized by gradual onset and continuing • 
cognitive decline. 

To confirm a diagnosis of AD, the following must be excluded: 

• Other CNS conditions that can cause progressive deficit of memory and cognition 
(vascular disease, Parkinson's disease, Huntington's disease, subdural haematoma, 
normal pressure hydrocephalus, brain tumour, etc) 

• Systemic conditions that are known to cause dementia (hypothyroidism, B,2 or 
folate deficiency, hypercalcaemia, neurosyphilis, HIV, etc) 

• Substance or toxin -induced conditions. 
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In addition, the deficits must not occur exclusively during the course of a delirium and 
the disturbance must not be better accounted for by another psychiatric disorder. 

Vascular dementia 

Vascular dementia is the only major cause of dementia that is both treatable and 
preventable. Identification and prompt treatment are therefore especially important. 
Pure vascular disease accounts for at least 20% of dementias and plays a contributary 
role in a further 20%. Ahnost any cause of cerebrovascular disease may result in 
dementia if sufficient cortex is infarcted and/or cerebral blood flow is substantially 
reduced. 

Diagnosis of vascular dementia is a three-stage process. First, the dementia syndrome 
has to be confirmed, and then the cerebrovascular disease diagnosed. Finally, the 
relationship between the two needs to be identified. Characteristics of vascular 
dementia include: 

• Onset of dementia within three months of a stroke 

• History of abrupt cognitive decline 

• Fluctuating mental changes, with forgetfubiess, impaired concentration, emotional 
lability and slowness of thought 

• Confused episodes. 

There may also be: 

• Small-stepped, wide-based gait (marche a petit pas) 

• Pseudobulbar palsy 

• Pyramidal signs 

• Urinary incontinence 

• Cogwheel rigidity 

• Impaired eye movement. 

One feature that helps to distinguish vascular dementia from AD is that blood pressure 
is usually raised in the former. However, falls in blood pressure are also associated 
with vascular dementia. 

Once a diagnosis and prognosis has been made, the clinician must co-ordinate the 
appropriate care services, deliver treatment as necessary and ensure carers are well 
supported. 

The process of determining a prognosis and thus a care plan for an individual patient 
is made difficult by the number of non-cognitive symptoms seen in dementing 
disorders. 

Prognosis and management of the non-cognitive aspects of dementia 
Non-cognitive symptoms are extremely common. Almost all patients experience at 
one or more of these symptoms during their illness. The difficulty lies in the very 
limited ability to prognose or predict which symptom is likely to be a problem in 
which patient. Without treatment, non-cognitive symptoms can increase patient 
suffering and the burden on carers. They can also lead to premature 
institutionalization and significant financial costs to the community. Because they are 
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treatable, it is imperative to recognise the non-cognitive symptoms of dementia and 
deliver prompt treatment. 

Appropriate drug treatment can be efficacious but requires monitoring to avoid the 
possibility that it might worsen symptoms and induce side-effects (Gelder et al 1996, 
Lishman 1997, Brody, Lamer and Minneman, 1998). 

If symptoms are very troublesome a combination of drugs may be best. As the non- 
cognitive symptoms of dementia fluctuate throughout the course of the disease it is 
essential to assess patients regularly to ensure efficacious therapeutic interventions. 

Non-cognitive symptoms in dementia and common therapeutic interventions 

• Depression — antidepressants (selective serotonergic reuptake inhibitors, tricyclic 
anti-depressants). 

• Psychosis — antipsychotics 

• Affective changes — antidepressants. 

• Agitation — antipsychotics, benzodiazepines, antidepressants, beta-blockers 

• Wandering — behavioural therapy or assess safety risk (often low in residential 
homes) and allow wandering 

• Stereotypies — antipsychotics 

• Aggression — antipsychotics, sulpiride and selective serotonin reuptake inhibitors, 
cholinergic agonists. 

• Sleep disturbance — tranquillisers, behavioural therapy. 

• Incontinence — identify the cause and treat it. 

• Behavioural disturbance — behavioural therapy, benperidol. 

Caring for patients 

The aim of therapeutic interventions in patients with dementia generally is to keep 
them in the community for as long as possible with as good a quality of hfe as 
possible. This will involve generating an accurate prognosis for the individual patient 
and coordinating clinical management, therapeutic interventions and monitoring with 
social support services for both patient and carer. 

This ideal is rarely met in practice because of the difficulties involved in generating an 
accurate clinical prognosis. This failure is due to the complex pathological processes 
involved in degeneration taking place in the brain and the multi-dimensional nature of 
the cognitive and non-cognitive symptoms which occur in patients with dementia. 

The individual variability in disease progression, symptomatology, response to 
therapy and adverse events resulting from therapeutic intervention lies at the heart of 
the difficulties experienced in the clinical management of dementia. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 
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S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



DEMENTIA GENE LIST 


HUGO gene 


Protein 




symbol 


function 


2,3-bisphosphoglycerate mutase 


BPGM 


E 


3 beta hydroxy steroid dehydrogenase 2 


HSD3B2 


E 


5.1 0-methylenetetrahydrofotate reductase 


MTHFR 


E 


(NADPH) 






Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Adducin, alpha 


ADD1 


S 


Adducin, beta 


ADD2 


S 


Adenosine receptor A1 


ADORA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


ADORA3 


N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


• E 


Adenylate cyclase 7 • — 


ADCY7 - . . 


. . . E . 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






Albumin, ALB 


ALB 


T 
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Aldosterone receptor 


MLR . 


G 


Alpha 2 macroglobuiln 


A2M 


1 


aiphal -antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-synuclein 


SNCA 


N 


Aminopeptidase P 


XPNPEP2 


E 


Amyloid beta (A4) precursor protein-binding, 


APBB1 


N 


APBB1 






Annyloid beta A4 precursor protein 


APP 


N 


Annyloid beta A4 precursor-like protein 


APLP 


N 


Angiopoietin 1 


ANGPT1 


G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE. DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


E 


Antidiuretic hormone receptor 


ADHR 


T 


Antithrombin III 


AT3 


E 


Apoiipoprotein A 1 


AP0A1 


T 


Apolipoprotein A II 


AP0A2 


T 


Apoiipoprotein B 


APOB 


T 


Apolipoprotein C1 


AP0C1 


T 


Apoiipoprotein C2 


AP0C2 


T 


Apoiipoprotein C3 


AP0C3 


T 


Apolipoprotein D 


APOD 


T 


Apolipoprotein E 


APOE 


T 


Apolipoprotein H 


APOH 


T 


Apoptosis antigen 1 


APT1 


1 


Arginase 


ARG1 


E 


Arginine vasopressin 


AVP 


N 


Arginine vasopressin receptor 1A 


AVPR1A 


N 


Arginine vasopressin receptor 1B 


AVPR1B 


N 


Arginine vasopressin receptor 2 


AVPR2 


N 


Arginosuccinate lyase 


ASL 


E 


Arginosuccinate synthetase 


ASS 


E 


Ataxia telangiectasia gene, AT 


ATM 


G 


ATP/ADP translocase 




E 


Atrial natriuretic peptide 


ANP. 


,.G.. 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor B 


NPR2 


G 


Atrial natriuretic peptide receptor C 


NPR3 


G 


Bagpipe homeobox, drosophila homolog of, 1 


BAPX1 


G 


beta-synuclein 


SNCB 


N 


Bleomycin hydrolase 


BLMH 


E 


Bradykinin receptor B1 




1 


Bradykinin receptor B2 




1 


Brain derived neurotrophic factor 


BDNF 


G 


Brain derived neurotrophic factor (BDNF) 


BDNFR 


G 
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receptor 

Butyryicholinesterase 
Cadherin E 
Cadherin EP 
Cadherin N 
Cadherin P 
Calbindin 1 
Calbindin D9K 
Calcineurin A1 
Calcineurin A2 
Calcineurin A3 



BCHE 
CDH1 



CDH2 

CDH3 

CALB1 

CALB3 

CALNA1 

CALNA2 

CALNA3 



Calcineurin B 

Calcitonin/Calcitonin gene-related peptide CALCA 
alpha 

Calcium channel, voltage-dependent, alpha 1F CACNA1F 
subunit 

Calcium channel, voltage-dependent, Alpha- CACNA1 B 
1B(CACNL1A5) 

Calcium channel, voltage-dependent, Alpha- CACNA1 C 
1C 

Calcium channel, voltage-dependent, Alpha- CACNA1 D 
1D 

Calcium channel, voltage-dependent. Alpha- CACNA1E 
1E(CACNL1A6) 

Calcium channel, voltage-dependent, Alpha- CACNA2 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 
Calcium channel, voltage-dependent, Beta 3 CACNB3 
Calcium channel, voltage-dependent. L type, CACNA1 S 
alpha 1S subunit 

Calcium channel, voltage-dependent. CACNG2 
Neuronal, Gamma 

Calcium channel, voltage-dependent. P/Q CACNA1 A 
type, alpha 1A subunit 
Calcium channel, voltage-dependent. T-type 
Calmodulin 1 CALM1 
Calmodulin 2 CALM2 
Calmodulin 3 - • CALM3 

Calmodulin-dependant protein kinase II CAMK2A 
Calnexin CANX 



Calpain 
Calretinin 

Carbonic anhydrase 3 
Carbonic anhydrase 4 
Carbonic anhydrase, alpha 
Carbonic anhydrase, beta 
Cardiac-specific homeobox. CSX 
Caspase 1 



CAPN. CAPN3 
CALB2 



CA3 
CA4 
CA1 
CA2 
CSX 



CASP1 
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CaspaselO CASP10 G 

Caspase 2 CASP2 G 

Caspase 3 CASP3 g 

Caspase 4 CASP4 G 

Caspase 5 CASP5 g 

Caspase 6 CASP6 G 

Caspase 7 CASP7 G 

Caspase 8 CASP8 G 

Caspase 9 CASP9 G 

Catechol-O-methyltransferase COMT E 

CD1 CD1 I 

CD4 CD4 I 

Cell adhesion molecule, intercellular. ICAM ICAM1 G 

Cell adhesion molecule, leukocyte-endothelial, LECAM1 G 
LECAM (CD62) 

Cell adhesion molecule, liver, LCAM LCAM G 

Cell adhesion molecule, neural, NCAM1 NCAM1 G 

Cell adhesion molecule, neural, NCAM 120 NCAM120 G 

Cell adhesion molecule, neural, NCAM2 NCAM2 G 

Cell adhesion molecule, platelet-endothelial. PECAM1 G 
PECAM 

Cell adhesion molecule, vascular, VCAM VCAM1 G 

Chemokine receptor CXCR4 CXCR4 I 

Choline acetyltransferase CHAT E 

Chymotrypsinogen E 

Cockayne syndrome gene, CKN1 CKN1 G 

Cofilin S 

Collagen I alpha 1 C0L1A1 S 

Collagen I alpha 2 C0L1A2 S 

Collagen II alpha 1 C0L2A1 S 

Collagen III alpha 1 C0L3A1 S 

Collagen IV alpha 1 C0L4A1 S 

Collagen IV alpha 2 COL4A2 S 

Collagen IV alpha 3 COL4A3 S 

Collagen IV alpha 4 COL4A4 S 

Collagen IV alpha 5 COL4A5 S 

Collagen IV alpha 6 COL4A6 S 

, Collagen IX alpha 2 . . COL9A2, EDM2 . S 

Collagen IX alpha 3 COL9A3 S 

Collagen receptor COLR S 

Collagen V alpha 1 C0L5A1 S 

Collagen V alpha 2 COL5A2 S 

Collagen VI alpha 1 C0L6A1 S 

Collagen VI alpha 2 COL6A2 S 

Collagen VI alpha 3 COL6A3 S 

Collagen VII alpha 1 C0L7A1 S 

Collagen X alpha 1 COL10A1 S 

Collagen X alpha 1 C0L1 1 A1 S 
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Collagen XI alpha 2 


C0L11A2 


S 


Collagen XVII alpha 1 


C0L17A1 


s 


Cortlcotrophin-releasing homnone 


CRH 


T 


Corticotrophin-releasing honnone receptor 


CRHR1 


T 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E- 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 6B 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP1 1A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 ■ 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18. 


E . 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 



wo 99/64627 



152 



PCT/GB99/01780 



CYP3A7 


CYP3A7 


E 


CYP4A11 


CYP4A1 1 


E 


CYP4B1 


CYP4B1 


E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystathione beta synthase 


CBS 


E 


Cystatin C 


CST3 


T 


Cystinosin 


CTNS 


T 


Cytidine-5-prime-triphosphate synthetase 


CTPS 


E 


Cytochrome a 




E 


Cytochrome b-245 alpha 


CYBA 


E 


Cytochrome b-245 beta 


CYBB 


E 


Cytochrome c 




E 


Cytochrome c oxidase, MTCO 




E 


DihydrolipoyI succinyltransferase 


DLST 


E 


Dopamine beta hydroxylase 


DBH 


E 


Dopamine receptors D1 


DRD1 


N 


Dopamine receptors D2 


DRD2 


N 


Dopamine receptors D3 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 


Doublecortin, DCX 


DCX 


S 


Emerin 


EMD 


T 


Endothelin 1 


EDN1 


N 


Endothelin 2 


EDN2 


N 


Endothelin 3 


EDN3 


N 


Endothelin converting enzyme 


ECE1 


N 


Endothelin receptor type A 


EDNRA 


N 


Endothelin receptor type B 


EDNRB 


N 


Enolase 


EN01 


E 


Epidermal growth factor 


EGF 


G 


Epidermal growth factor receptor 


EGFR 


G 


Epilepsy, progressive myoclonic 2 gene 


EPM2A 


E 


Excision repair complementation group 4 


. ERCC4 




protein 






Factor 1 (No. one) 


F1 


1 


Factor III 


F3 


1 


Factor IX 


F9 




Factor V 


F5 




Factor VII 


F7 




Factor VIII 


F8 




Factor X 


F10 




Factor XI 


F11 




Factor XII 


F12 
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Factor XIII A&B 


F13A&F13B 


1 


Fanconi anemia, complementation group A 


FANCA 


T 


Fibrinogen alpha 


FGA 


S 


Fibrinogen beta 


FGB 


S 


Fibrinogen gamma 


FGG 


s 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


FN1 


G 


Follicle stimulating hormone receptor 


FSHR, ODdl 


G 


Follicle stimulating hormone, FSH 


. FSHB 


G 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 


Galactosyltransferase 1 


GT1 


G 


Galactosyltransferase, alpha 1 ,3 


GGTA1 


G 


Galactosyltransferase, beta 3 


B3GALT 


G 


Gastric Intrinsic factor. GIF 


GIF 


E 


Glial-cell derived neurotrophic factor (GDNF) 




N 


receptor 






Glial-cell derived neurotrophic factor. GDNF 


GDNF 


N 


Glutamate decarboxylase, GAD 


GAD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 ... 


. N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, bnotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutaryl-CoA dehydrogenase 


GCDH 


E 


Glutathione 


GSH 


T 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 
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Glyceraldehyde-3-phosphate dehydrogenase, 


GAPDH 


E 


GAPDH 






Glycerol kinase 


GK 


E 


Giycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Gonadotropin releasing hormone receptor 


GNRHR 


G 


GuanyiyI cyclase 




E 


Haemoglobin alpha 1 


HBA1 


T 


Haemoglobin alpha 2 


HBA2 


T 


Haemoglobin beta 


HBB 


T 


Haemoglobin delta 


HBD 


T 


Haemoglobin gamma A 


HBG1 


T 


Haemoglobin gamma B 


HBG2 


T 


Haemoglobin gamma G 


HBGG 


T 


Heparan sulfamidase 




E 


Heparin binding epidermal growth factor 


HBEGF 


G 


Heparin Cof actor II 


HCF2 


1 


Hepatic lipase 


LIPC 


E 


Hexosaminidase A 


HEXA,TSD 


E 


Hexosaminidase B 


HEXB 


E 


Hippocampal cholinergic neurostimulating peptide, HCNP 


N 


Histamine receptors, H1 




N 


Histamine receptors, H2 




N 


Histamine receptors, H3 




N 


Histidase 




E 


HLA-B associated transcript 1 


BAT1 


1 


HMG-CoA reductase 


HMGCR 


E 


Holocarboxylase synthetase 


HLCS 


E 


Hypoxia inducible factor 1 


HIF1A 


E 


Hypoxia inducible factor 2 




E 


IC7 A and B 




1 


Inositol monophosphatase 


IMPA1 


N 


Insulin 


INS 


G 


Insulin receptor 


INSR 


G 


Integrin beta 1 


ITGB1 


G 


Integrin beta 2 


ITGB2 


G 


Integrin beta 3 


ITGB3 


G 


Integrin beta 4 


ITGB4 


G 


Integrin beta 5 


ITGB5 


G 


Integrin beta 6 


ITGB6 


G 


Integrin beta 7 


ITGB7 


G 


Integrin, alpha 1 


ITGA1 


G 


Integrin, alpha 2 


ITGA2 


G 


Integrin, alpha 3 


ITGA3 


G 


Integrin, alpha 4 


ITGA4 


G 


Integrin, alpha 5 


ITGA5 


G 


Integrin, alpha 6 


ITGA6 


G 


Integrin, alpha 7 


ITGA7 


G 
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Integrin, alpha 8 


ITGA8 


G 


Integrin, alpha 9 


ITGA9 


G 


Integrin, alpha M 


ITGAM 


G 


Integrin, alpha X 


ITGAX 


G 


Interleukin(IL) 1 receptor 


IL1R 


1 


Interleukin(iL) 1, alpha 


IL1A 


1 


Interleukin(IL) 1, beta 


IL1B 


1 


Interleukin(IL) 10 


IL10 


1 


Interleukin(IL) 10 receptor 


IL10R 


1 


Interleukin(IL) 1 1 


IL11 


1 


Interleukln(lL) 1 1 receptor 


IL11R 


1 


Interieukin(lL) 12 


IL12 


' 1 


Interleukin(IL) 12 receptor, beta 1 


IL12RB1 


1 


Interleukin(IL) 13 


IL13 


1 


Interleukin(IL) 13 receptor 


IL13R 


1 


Interleukin(IL) 2 


IL2 


1 


Interleukin(lL) 2 receptor, alpha 


IL2RA 


1 


Interleukin(IL) 2 receptor, gamma 


IL2RG 


1 


lnterleukln{IL) 3 


IL3 


1 


Interleukin(IL) 3 receptor 


IL3R 


1 


lnterleukin(IL)4 


IL4 


1 


Interleukin(IL) 4 receptor 


IL4R 


I 


Interleukin(IL) 5 


IL5 


1 


Interleukin(IL) 5 receptor 


IL5R 


1 


Interleukin(IL) 6 


IL6 


1 


Interleukin(IL) 6 receptor 


IL6R 


1 


Interleukin(IL) 7 


IL7 


1 


Interleukin(IL) 7 receptor 


IL7R 


1 


Interleukin(IL) 8 


IL8 


1 


Interleukin(IL) 8 receptor 


IL8R 


1 


Interieukin(IL) 9 


IL9 


1 


Interleukin(IL) 9 receptor 


IL9R 


1 


Interleukin(IL) receptor antagonist 1 


IL1RN, IL1RA 


1 


IP3 kinase 




E 


Kallikrein 3 


KAK3 




Kininogen, High molecular weight 


KNG 


1 


Kynureninease 




E 


Laminin 5,^ alpha 3 . 


LAMA3 


G 


Laminin 5, beta 3 


LAMB3 


G 


Laminin 5. gamma 2 


LAMC2 


G 


Laminin M 


LAMM 


G 


Laminin receptor 1 


LAMR1 


G 


Latent transfomning growth factor-beta binding 


LTBP2 


G 


protein 2 






Leptin 


LEP 


G 


Leptin receptor 


LEPR 


G 


Leu kin 




1 


Leukocyte-specific transcript 1 


LST-1 


1 
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Leukotriene A4 hydrolase 




1 


Leukotriene A4 synthase 


LTA4S 


E 


Leukotriene B4 receptor 




1 


Leukotriene B4 synthase 


LTB4S 


E 


Leukotriene C4 receptor 




1 


Leukotriene C4 synthase 


LTC4S 


E 


Leukotriene D4/E4 receptor 




1 


LIM homeobox protein 1 


LHX1 


G 


LIM-Kinase 1 (LINK-I) 




1 


Lipoprotein receptor, Low Density 


LDLR 


T 


Lipoprotein. High Density 


HDLDT1 


T 


Lipoprotein, Intermediate Density 




T 


Lipoprotein, Low Density 1 




T 


Lipoprotein, Low Density 2 




T 


Lipoprotein, Very Low Density 


VLDLR 


T 


Low density lipoprotein receptor-related protein LRP 


T 


precursor 






Lvmohoid enhancer-bindina factor 


L FF-1 


G 


MAD (mothers aaainst decaoentaoleaic 


MADH4 


G 


Drosoohila^ homoloaup 4 






Mannosldasp r^lnhs R Iv^riQnmjiI 


MAMR 
IvIMIND 


E 


Mannosidase beta A lv^n^nmf=il 




E 


Methionine synthase 


MTR 
ivi 1 rv 


E 


Mismatch reoair aene PMSL2 


1 IVI Oil 


G 


Molybdenum cofactor synthesis 1 


M0CS1 


E 


Molybdenum cofactor synthesis 2 


M0CS2 


E 


Monoamine oxidase A 


MAOA 


E 


Monoamine oxidase B 


MAOB 


E 


Muscarinic receptor, M1 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Myelin basic protein 




S 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


N-acetylglucosaminidase, alpha 


NAGLU 


E 


NADPH-dependent cytochrome P450 


PGR 


E 


reductase . 






NB6 




. 1 


Nerve growth factor 


NGF 


G 


Nerve growth factor receptor 


NGFR 


G 


Neurite inhibitory protein 




N 


Neuroendocrine convertase 1 


NEC1, PCSK1 


E 


Neurofibromin 1 


■ NF1 


G 


Neurofibromin 2 


NF2 


G 


Neurofilament protein, NF125 


NF150 


S 


Neurofilament protein, NF200 


NF200 


S 


Neurofilament protein, NF68 


NF68 


S 
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Neurokinin A 


NKNA 


N 


Neurokinin B 


NKNB 


N 


Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Nitric oxide synthase 1 , N0S1 


N0S1 


E 


Nitric oxide synthase 2. N0S2 


N0S2 


E 


Nitric oxide synthase 3, N0S3 


N0S3 


E 


Notch 3 


N0TCH3 


G 


Nuclear factor l-kappa-B-like gene 


IKBL 


1 


Nucleoside diphosphate kInase-A 


NDPKA 


.E 


Oncogene bcl2 




G 


Oncogene sis 


PDGFB 


G 


Ornithine deita-aminotransferase 


OAT 


E 


Ornithine transcarbamoylase 


OTC, NME1 


E 


Parkin 


PARK2 


N 


Persyn 




S 


Phosphoglucose isomerase 


GPI 


E 


Phosphoglycerate kinase 1 


PGK1 


E 


Phospholipase A2, group 1 0 


PLA2G10 




Phospholipase A2, group 1 8 


PLA2G1B 


1 


Phospholipase A2, group 2A 


PLA2G2A 


1 


Phospholipase A2, group 28 


PLA2G2B 


1 


Phospholipase A2, group 4A 


PLA2G4A 


1 


Phospholipase A2, group 40 


PLA2G4C 


1 


Phospholipase A2, group 5 


PLA2G5 


1 


Phospholipase A2, group 6 


PLA2G6 


1 


Phospholipase C alpha 




1 


Phospholipase C beta 




1 


Phospholipase C delta 


PLCD1 


1 


Phospholipase C epsilon 




1 


Phospholipase C gamma 


PLCG1 


1 


Plasminogen 


PLG 


E 


Plasminogen activator inhibitor 1 


PA11 


E 


Plasminogen activator inhibitor 2 


PAI2 


E 


Plasminogen activator receptor, Urokinase 


UPAR; PLAUR 


S 


Plasminogen activator. Tissue 


PLAT; TPA 


E 


Plasminogen activator, Urokinase • 


UPA; PLAU. 


E 


Platelet derived growth factor 


PDGF 


G 


Platelet derived growth factor receptor 


PDGFR 


G 


Platelet-activating factor receptor 


PAFR 


1 


Postsynaptic density-95 protein 


PSD95 


N 


Potassium inwardly-rectifying channel J1 


KCNJ1 


N 


Potassium voltage-gated channel E1 


KCNE1 


N 


Potassium voltage-gated channel Q1 


KCNQ1 


N 


POU domain, class 1 , transcription factor 1 


P0U1F1 


G 



(Pit1) 

Prekallikrein 
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Presenilin 1 
Presenilin 2 
Prion protein 
Procollagen N-protease 
Proopiomelanocortin 
Prostacyclin synthase 
Prostaglandin 15-OH dehydrogenase 
Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 
Prostaglandin 12 receptor 
Prostaglandin IP receptor 
Protective protein for beta-galactosidase 
Protein C 
Protein C inhibitor 
Protein kinase alpha 
Protein kinase C, gamma 
Protein kinase G 

Protein phosphatase 1. regulatory (inhibitor) 
subunit 3 
Protein S 

Prothrombin precursor 
Purine nucleoside phosphorylase 
Pyruvate carboxylase - 
Renin 

Replication factor C 
RIGUI 

S100 calcium-binding protein A1 
S100 calcium-binding protein A2 
SI 00 calcium-binding protein A3 
S100 calcium-binding protein A4 
S1 00 calcium-binding protein A5 
S100 calcium-binding protein A6 
S100 calcium-binding protein A7 
S100 calcium-binding protein A8 
SI 00 calcium-binding protein A9 
S100 calcium-binding protein B 
S100 calcium-binding protein P 
Secretase, alpha 
Secretase, beta 
Secretase, gamma 
Selectin E 
Selectin L 
Selectin P. 

Serotonin N-acetyltransferase 
Serotonin receptor, 5HT1A 



PSEN1 
PSEN2 
PRNP 

POMC 

HGPD; PGDH 



PPGB 
PROC 
PCI 

PRKCA 
PRKCG 

PPP1R3 

PR0S1 

F2 

NP 

PC 

REN 

RFC2 

RIGUI 

S100A1 

S100A2 

S100A3 

S100A4 

S100A5 

S100A6 

S100A7 

S100A8 

S100A9 

S100B 

S100P 



SELE 
SELL 
SELP 
SNAT 
HTR1A 
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Serotonin receptor, 5HT1 B HTR 1 B N 

Serotonin receptor, 5HT1 C HTR1 C N 

Serotonin receptor, 5HT1 D HTR1D N 

Serotonin receptor, 5HT1 E HTR1 E N 

Serotonin receptor, 5HT1F HTR1F N 

Serotonin receptor, 5HT2A HTR2A N 

Serotonin receptor, 5HT2B HTR2B N 

Serotonin receptor, 5HT2C HTR2C N 

Serotonin receptor, 5HT3 HTR3 N 

Serotonin receptor. 5HT4 HTR4 N 

Serotonin receptor, 5Ht5 HTR5 N 

Serotonin receptor, 5HT6 HTR6 N 

Serotonin receptor, 5HT7 HTR7 N 

Sodium channel, non-voltage gated 1 , alplia SCNN1 A N 

Sodium channel, non-voltage gated 1 , beta SCNN1 B N 

Sodium channel, non-voltage gated 1, gamma SCNN1G N 

Sodium channel, voltage-gated, type 1 , beta SCN1B N 
polypeptide 

Solute carrier family 1 (glutamate transporter), SLC1 A1 T 
member 1 

Solute carrier family 1 (glutamate transporter), SLC1 A2 T 
member 2 

Solute carrier family 12, member 1 SLC12A1 T 

Solute carrier family 12, member 2 SLC12A2 T 

Solute canier family 1 2, member 3 SLC1 2A3 T 

Solute carrier family 1 8, member 3 SLC1 8A3 ^ T 

Solute carrier family 5 (sodium/glucose SLC5A1 T 
transporter), member 1 

Solute earner family 5 (sodium/glucose SLC5A2 T 
transporter), member 2 

Solute carrier family 5 (sodium/glucose SLC5A5 T 
transporter), member 5 

Solute carrier family 5. member 3 SLC5A3 T 

Solute carrier family 6 (GAMMA- SLC6A1 T 
AMINOBUTYRIC ACID transporter), member 1 

Solute carrier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 T 
transporter, serotonin), member 4 

Sphingomyelinase SMPD1 E 

Substance P N 

Succinic semi-aldehyde dehydrogenase ssadh E 

Sulfite oxidase SUOX E 

Superoxide dismutase 1 S0D1 E 

Superoxide dismutase 3 S0D3 E 

Surfeit 1 SURF1 Q 
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Synaptogyrin 




N 


Synaptophysin 


SYP 


N 


Syntaxin 1 


STX1 


N 


Talin 


TLN 


G 


Tau protein 


MAPT 


s 


TEK, tyrosine kinase, endothelial 


TEK 


E 


Telonnerase protein component 




. F 


Thrombin receptor 


F2R 


1 


Thrombopoietin 


THPO 


G 


Thromboxane A synthase 1 


TBXAS1 


1 

1 


Topoisomerase i 




E 


Transforming growth factor, beta 2 


TGFB2 


G 


Transforming growth factor, beta receptor 2 


TGFBR2 


G 


Tumour necrosis factor (TNF) receptor 


TRAF1 


1 
1 


associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 


1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 




1 
1 


associated factor 3 






Tumour necrosis factor (TNF) receptor 


TRAF4 


1 


associated factor 4 






Tumour necrosis factor (TNF) receptor 


TRAF5 


1 
1 


associated factor 5 






Tumour necrosis factor (TNF) receptor 


TRAF6 


1 


associated factor 6 






Tumour necrosis factor alpha 


TNFA 


1 


Tumour necrosis factor alpha receptor 


TNFAR 


1 


Tumour necrosis factor beta 


TNFB 


1 


Tumour necrosis factor beta receptor 


TNFBR 


1 


Tumour protein p53 


TP53, P53 


G 


Tumour protein p63 


TP63 


G 


Tyrosine aminotransferase 


TAT 


E 


Tyrosine hydroxylase 


TH 


E 


Ubiquitin 




G 


Ubiquitin B 


UBB 


G 


Ubiquitin C 


UBC 


G 


Ubiquitin carboxyl-terminal esterase L1 


UCHL1 


G 


UDP-glucuronosyltransferase 1 


ugttd, UGT1 


' E 


UDP-glucuronosyltransferase 2 


UGT2 


E 


Uridinediphosphate(UDP)-gaiactose-4- 


GALE 


■ E 


epimerase 






Uroporphyrinogen ill synthase 


UROS 


E 


Vacuolar proton pump, subunit 1 


VPP1 


N 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vasoactive intestinal polypeptide 


VIP 


' N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 


Xanthine dehydrogenase 


XDH 


E 
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In a seventh aspect 

PSYCHOSES AND PERSONALITY 

The invention relates to a method of assessing the risk of developing clinical or social 
consequences of psychotic disorders or disorders of personality and indicating 
appropriate therapeutic interventions. 

The 1990's has been heralded as the 'decade of the brain' and the cumulative efforts 
of research groups around the world have led to considerable advances in our 
understanding of the principles, physiology and mechanisms of brain, or more 
properly, central nervous system (CNS) function. 

The primary role of CNS function is to gather, integrate, and evaluate information 
concerning the organisms internal and external environments and then formulate 
actions designed to achieve the organisms' goals. In man such a simplistic summary 
lies behind our understanding of the physiology of the simple reflex ark and our crude 
attempts at investigating the information processing/physiology interface which 
enables the higher cognitive functions (e.g. reading writing, mathematics, music etc.). 

The CNS often referred to as a single organ in the body. In reality it is a closely 
interconnected series of specialised sub-organs (e.g. hypothalamus, cortex, 
cerebellum, thalamus etc) which are known to have discrete functions. Understandmg 
brain function implies a clear understanding of the biochemical, physiological and 
informational parameters which enable the interconnections between these sub-organs 
and which control the nature, direction and volume of information flow between them. 

The CNS is made up of two major types of cells - neurones and glia. Neurones have a 
variety of morphological types (Betz cell, pyramidal cell etc) but each type has a 
common set of morphological features - cell body, dendrites, axon and axon 
terminals. Axons can be very long (up to 1 metre for spinal tracts) and project to 
distant regions of the CNS. Bundles of axons form the white matter tracts within the 
CNS. In terms of the processes of communication dendrites and axons are critical 
features as incoming information is usually received on dendrites whereas axons are 
the channels for information outflow, Conmiunication between neurones is achieved 
by means of the release of neurotransmitters (a label which includes many types of 
molecules e.g. peptides, amines and nitric oxide) from specialised sites on axons - 
synapses. Thus, the release of neurotransmitters and their movement across the 
synaptic gap and interaction with receptor sites on neighbouring neurones is the core 
functional mechanism in the CNS. 

Glial cells outnumber neurones and are divided into astrocytes, oligodendrocytes and 
microgha. Glia had been considered as having a 'support' role for neuronal 
functioning. It is now realised that their functions' extend far beyond this and that 
they may be actively involved in the information processing function and in the 
modulation of the neuronal environment. Microglia have a critical role in the response 
of the CNS to disease, infection and damage. Such events 'activate' microglia causing 
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them to release a variety of factors (e.g. cytokines, growth factors) which aid the 
recovery and regeneration of CNS functions. 

The point to point contact between specific sets of neurones is critical for CNS 
function. Failure of this point to point contact either through dysfunction, damage or 
disease hes at the heart of the appearance of neurological, psychiatric, psychological 
or social difficuUies following such events (Roberts, Leigh and Weinberger 1993, 
Youdofsky and Hales 1994, Gelder 1996, Weatherall, Leadingham and Warrell 1996) 
Lishman 1997). 

PSYCHOSES AND DISORDERS OF PERSONALITY 

A number of disorders present as subtle or marked changes from socially accepted 
norms in the way that ideas, thoughts or mood states are experienced or acted upon. In 
many cases although the presence of such phenomena can be readily documented at 
clinical interview, the certain identification of a CNS lesion or biochemical 
abnormality is not possible. 

Examples of psychoses and personality disorders include; . 

Schizophrenia 

Depression 

Anxiety states 

Mania 

Delirium 

Paranoia 

Personality disorders 
Sleep disorders 
Psychopathic disorders 
Sociopathic disorders 
Gender disorders 
Substance abuse disorders 

Psychoses are disorders of higher cognitive functions characterised by disturbances of 
reality or perception, impaired cognitive function, psychomotor retardation, thought 
disorder, affective disorder and depressive or manic symptoms (Gelder et al 1996, 
Lishman 1997). Schizophrenia is the disease most commonly associated with chronic 
psychotic states but similar states can be found in individuals with dementia or who 
have engaged in substance abuse. Delusions, hallucinations, thought disorder and 
flattening of affect are prominent symptoms in schizophrenia (Gelder et al 1997). 

Mood disorders (e.g. depression, anxiety, mania) are also forms of psychotic 
disorders. As the name suggests the primary symptomatology seen in individuals with 
these types of psychosis are profotmd changes in mood (e.g. euphoria, elation, 
agitation rumination, depression) which is sustained and inappropriate given the 
individuals circumstances (Roberts, Leigh and Weinberger 1993, Gelder et al 1996, 
Lishman 1997). 

Personality refers to the general way in which a given individual behaves and 
responds to a wide variety of social and environmental circumstances. The assessment 
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of personality in relation to illness or injury is of importance as this can determine 
how a given individual might respond or behave when experiencing the stress of ill 
health or altered circumstances. Personality disorders are identified when an 
individual has always behaved in an abnormal fashion (although the definition of such 
abnormal behaviour is difficult, Gelder et al 1996). In such individuals the difficulties 
of healthcare management are compounded due to the pre-existing abnormal pattern * 
of behaviour. The types of behavioural traits encountered in personality disorders 
include paranoia, aloofness, obsession, aggression, dependancy, mistrustfulness, 
psychopathic, anti-social, passive, impulsive, stubborn, guilt and lack of guilt (Gelder 
etall996). 

The range and degree of symptoms present is very variable and the exact boundary 
between psychotic or personality disorders and 'eccentric' everyday behaviour can be 
difficult to distinguish. As such there is a considerable interaction between the 
individuals social environment and the degree or otherwise to which 'abnormal' 
behaviours or thoughts will be accepted or tolerated. 

Some acute psychotic states (often related to substance abuse) resolve fairly rapidly 
and may leave little or nothing in the way of residual problems. However, the 
majority of psychotic and personality disorders can give rise to profoundly disabling 
conditions in which individuals experience significant clinical, psychological, social 
and economic consequences of their disorders. 

Given these difficulties, the management of the healthcare of such patients can 
include drug treatments, psychotherapy, behavioural modification, psychological 
counselling, occupational therapies, commvmity care and even psychosurgery. 

In many of these disorders drug therapy intended to modify the actions of particular 
neurotransmitters can be very effective (e.g. neuroleptics, lithium, benzodiazepines). 
However, many of these drugs also have side-effects such as sedation, orthostatic 
hypertension, sexual dysfunction, reflex tachycardia and impaired cognition. As a 
result of the side effects and the disordered mental state of many patients compliance 
in dmg therapy is a significant issue in healthcare management. Such problems can be 
greatly magnified when dealing with patients with a personality disorder. 

The physiology and control of the body's central nervous system is extremely 
complex and involves the synergistic or inhibitory interaction between multiple 
regulatory. pathways and molecular cascades. Variation in the functionality of the ... ... . 

proteins involved in these processes will, inevitably, cause or have an impact on the 
functioning of these systems or an individuals attempts to minimise damage and 
restore function following dysfunction, damage or disease in these systems. A number 
of constitutional factors are known to impact on the individuals ability to deal with 
and recover fi-om psychotic disorders and disorders of personality including genetic 
history, age, sex, nutritional status, pre-existing disease or injury, drug treatments and 
socio-economic circumstances. Genetic variation within individuals is also a key 
factor although the extent and nature of the genes involved and their precise impact on 
prognosis, complications, efficacy of therapeutic intervention and eventual recovery 
of function is largely unknown. 
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The individual variability in response to the occurrence of psychotic and personality 
disorders, and the associated variation in symptomatology, response to therapy and 
adverse events resulting from therapeutic interventions lies at the heart of the 
difficulties experienced in the healthcare and social management of psychotic 
disorders and disorders of personality. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes v^rhich form the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO ^PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



PSYCHOSES & PERSONALITY GENE LIST HUGO gene Protein 





symbol 


funcfi 


11 beta hydroxysteroid dehydrogenase 2 


HSD11B2 


E 


5,1 0-methylenetetrahydrofolate reductase 


MTHFR 


E 


(NADPH) 






Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


•Acetylcholine receptor, nicotinic, epsilon 


• CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Adenosine receptor A1 


ADORA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 
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Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adenylosuccinate lyase 


ADSL 


E 


Adrenergic receptor, alpha 1 


ADIRAI 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic. hormone (ACTH) 


ACTHR 


G 


receptor 






Albumin, ALB 


ALB 


T 


alphal-antichymotrypsin 


AACT 


E 


alpha-synuclein 


SNCA 


N 


Amyloid beta A4 precursor protein 


APR 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Apolipoprotein A 1 


AP0A1 


T 


Apolipoprotein A II 


AP0A2 


T 


Apolipoprotein B 


APOB 


T 


Apolipoprotein CI 


APOC1 


T 


Apolipoprotein C2 


AP0C2 


T 


Apolipoprotein C3 


APOC3 


T 


Apolipoprotein D 


APOD 


T 


Apolipoprotein E 


APOE 


T 


Apolipoprotein H 


APOH 


T 


Arginosuccinate syntiietase 


ASS 


■ E 


Arylsulfatase A 


ARSA 


E 


Ataxia telangiectasia gene, AT 


ATM 


G 


ATP/ADP translocase 




E 


Atrial natriuretic peptide 


ANP 


G 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor B 


NPR2 


G 


Atrial natriuretic peptide receptor C 


NPR3 


G 


Bagpipe homeobox, drosophila homolog of, 1 


BAPX1 


G 


beta-synuclein 


SNCB 


N 


Brain derived neurotrophic factor - ■ 


•BDNF ■ 


G- 


Brain derived neurotrophic factor (BDNF) 


BDNFR 


G 


receptor 






C1 inhibitor 




• E 


Ca(2+) transporting ATPase, slow twitch 


ATP2A2 


T 


Calbindin 1 


CALB1 


G 


Calbindin D9K 


CALB3 


G 


Calcineurin A1 


CALNA1 


1 


Caicineurin A2 


CALNA2 


1 


Calcineurin A3 


CALNA3 


1 



Calcineurin B 
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Calcitonin/Calcitonin gene-related peptide 


CALCA 


N 


alpha 






Calcium channel, voltage-dependent alpha 1F CACNA1F 


N 


subunit 






Calcium channel, voltage-dependent, Alpha- 


CACNA1B 


N 


1B (CACNL1A5) 






Calcium channel, voltage-dependent, Alpha- 
1C 


CACNA1C 




Calcium channel, voltage-dependent, Alpha- 
1D 


CACNA1D 


N 


Calcium channel voltaae-dpnpnripnt AInha- 


CACNA1 E 


N 


1E(CACNL1A6) 






Calcium channel, voltaae-deoendent Aloha- 


CACNA2 


N 


2/delta 






Calcium channel voltaae-deoendent Beta 1 


CACNB1 


N 


Calcium channel voltaae-denenrient Beta 5 


CACNB3 


N 


Calcium channel voltaae-deoendent 


CACNG2 


N 


Neuronal Gamma 






Calcium channel, voltaae-deoendent T-tvoe 




N 


Calmodulin 1 

^1 III ivy ^4 1 1 1 1 i 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALMS 


G 


Calmodulin-deoendant nrotein kinase II 


CAMK2A 


G 


Calnexin 


CANX 


G 


Calnain 


CAPN CAPIM3 




Calretinin 

%^biiii III 1 


CALB2 


N 


Cannablnoid recentor 


CNR1 


N 


Carbonic anhvdrase 3 


CA3 


E 


Carbonic anhvdrase 4 


CA4 


E 


Carbonic anhvdrase aloha 


CA1 


E 


Carbonic anhvdrase. beta 


CA2 


E 


Cardiac-specific homeobox, CSX 


CSX 


G 


Caspase 1 


CASP1 


G 


Catechol-O-methyltransferase 


COMT 


E 


Ceroid lipofuscinosis neuronal 2 


CLN2 


N 


Ceroid lipofuscinosis neuronal 3 


CLN3 


N 


Ceroid lipofuscinosis neuronal 4 


CLN4 


N 


Ceroid lipofuscinosis neuronal 5 


GLN5 


•N 


Ceroid lipofuscinosis neuronal 6 


CLN6 


N 


Chemokine receptor CCR5 


CCR5 


1 


Chemokine receptor CXCR4 


CXCR4 


1 


Cholecystokinin 


CCK 


N 


Cholecystokinin B receptor 


CCKBR 


N 


Choline acetyltransferase 


CHAT 


E 


Chymotrypsinogen 




E 


Ciliary neurotrophic factor (CNTF) 


CNTF 


G 


Ciliary neurotrophic factor (CNTF) receptor 


CNTFR 


G 


Citrate synthase 




E 
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Colony-stimulating factor 2 


CSF2 


G 


Colony-stimulating factor 2 alpha receptor 


CSF2RA 


G 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing homione receptor 


CRHR1 


T 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AMP response element binding protein 


CREB 


G 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 1B 


PDE1B 


E 


Cyclic nucleotide phosphodiesterase 1B1 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


nvrlir nurlpntide nhnsnhodiesterase 6A 


PDE6A 


E 


Cvrlin nucleotide ohosDhodiesterase 68 


PDE6B 


E 


Cx/rllr nucleotide ohosDhodiesterase 7 


PDE7 


E 


Cvcilc nucleotide ohosohodiesterase 8 


PDE8 


E 


Cvclic nucleotide ohosohodiesterase 9A 


PDE9A 


E 


r^x/rlnnyx/nenase 1 


C0X1 


E 


Cvclooxvoenase 2 

y wiWw^y ^ wi iwiww 


C0X2 


E 


CYP11A1 


CYP11A1 


E 




CYP11B1 


• E 


Willi 


CYP11B2 


E 


GYP 17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 

w III r\ 1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


■ E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 • * - 


CYP2A6V2 


. . E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


• E 
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CYP3A3 


CYP3A3 




CYP3A4 


CYP3A4 


c 
c 


CYP3A5 


CYP3A5 


c 

IZ 


CYP3A7 


CYP3A7 




CYP4A11 


CYP4A1 1 




CYP4B1 


CYP4B1 




CYP4F2 


CYP4F2 




CYP4F3 


CYP4F3 


p 


CYP51 


CYP51 


p 


CYP5A1 


CYP5A1 


p 


CYP7A 


CYP7A 


p 


CYP8 


CYP8 


p 


Cystathionase 


CTH 


p 


Cystathione beta synthase 


CBS 


p 


Cytidine deaminase 


CDA 


p 


Cytidine-5-prime-triphosphate synthetase 


CTPS 


p 


Cytochrome a 




p 


Cytochrome c 




p 


Cytochrome c oxidase, MTCO 




p 


Delta aminolevulinate dehydratase 


ALAD 


p 


DeIta-7-dehydrocholesterol reductase 


DHCR7 


p 


DihvdroliDoamide succinvltransferase 




M 
IN 


Dopamine beta hydroxylase 


DRH 
w LJ n 


c 
c 


Dopamine receptors D1 


DRD1 


M 
IN 


Dopamine receptors D2 


DRD2 


M 
IN 


Dopamine receptors D3 


DRD3 


IN 


Dopamine receptors D4 


DRD4 


IN 


Dopamine receptors D5 


DRD5 


M 
IN 


Endothelin 1 


EDN1 




Endothelin 2 


EDN2 




Endotlielin 3 


EDN3 


N 


Endothelin converting enzyme 


ECE1 


N 

III 


Endothelin receptor type A 


EDNRA 


IN 


Endothelin receptor type B 


EDNRB 


N 


Enolase 


EN01 


p 


Epidermal growth factor 


EGF 




Epidermal growth factor receptor 


EGFR 




Excision repair complementation-group 4 


ERCC4 


p 


protein 






Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Flightless-ll, Drosophila homologof 


FLU 


G 


Fragile site, folic acid type, rare, fra(X) A 


FRAXA 


N 


Fragile site, folic acid type, rare, fra(X) E 


FRAXE 


N 


Fragile site, folic acid type, rare. fra(X) F 


FRAXF 


N 


GABA receptor, alpha 1 


GABRA1 


N 
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GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 


GDP dissociation inhibitor 1 


GDI1 


G 


Geniospasm 1 


GSM1 


G 


Gliai-cell derived neurotrophic factor (GDNF) 




N 


receptor 






Gliai-cell derived neurotrophic factor, GDNF 


GDNF 


N 


Glutamate decarboxylase, GAD 


GAD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic. NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic. NMDA 2C . 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutaryl-CoA dehydrogenase 


GCDH 


E 


Glutathione 


GSH 


T 


Glutathione S-transferase. GSTZ1 


GSTZ1 


E 


Glyceraldehyde-3-phosphate dehydrogenase, 


GAPDH 


E 


GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase . . 


• 




Gonadotropin releasing hormone receptor 


GNRHR 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 


Guanine nucieotide-binding protein, alpha 


GNA01 


N 


activating activity polypeptide, GNAO 






Guanine nucieotide-binding protein, alpha 


GNAI1 


N 


inhibiting activity polypeptide 1, GNAI1 






Guanine nucieotide-binding protein, alpha 


GNAI2 


N 


inhibiting activity polypeptide 2. GNAI2 






Guanine nucieotide-binding protein, alpha 


GNAI3 


N 



inhibiting activity polypeptide 3, GNAI3 
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Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS1 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS2 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS3 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS4 
Guanine nucleotide-binding protein, alpha 
transducing activity polypeptide, GNAT1 
Guanine nucleotide-binding protein, alpha 
transducing activity polypeptide. GNAT2 
Guanine nucleotide-binding protein, beta 
polypeptide 3 

Guanine nucleotide-binding protein, q 
polypeptide 

Guanylate cyclase 2D. membrane (retina- 
specific) 

Guanylate cyclase activator 1A (retina) 

Guanylyl cyclase 

Heat shock protein, HSP60 

Heat shock protein, HSP70 

Heat shock protein, HSP90 

Heat shock protein, HSPA1 

Heat shock protein, HSPA2 

Heparan sulfamidase 

Hepatic lipase 

Histamine receptors, H1 

Histamine receptors, H2 

Histamine receptors, H3 

HMG-CoA reductase 

Huntingtin 

Hypoxanthine-guanine 
phosphoribosyltransferase, HGPRT 
Hypoxia inducible factor 1 
Hypoxia inducible factor 2 
Inositol monophosphatase 
Insulin 

Insulin receptor 
Interleukin(IL) 1 receptor 
Interleukin(IL) 1, alpha 
Interleukin(IL) 1, beta 
lnterleukin(IL)10 
Interleukin(IL) 10 receptor 
lnterleukin(IL)11 
Interleukin(IL) 11 receptor 
Interleukin(IL) 12 
Interleukin(IL) 12 receptor, beta 1 



GNAS1 

GNAS2 

GNAS3 

GNAS4 

GNAT1 

GNAT2 

GNB3 

GNAQ 

GUCY2D 

GUCA1A 



LIPC 



HMGCR 

HD 

HPRT 

HIF1A 

IMPA1 

INS 

INSR 

IL1R 

ILIA 

IL1B 

IL10 

IL10R 

IL11 

IL11R 

IL12 

IL12RB1 
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Interieukin(IL) 13 


IL13 


1 


Interleukin(IL) 13 receptor 


IL13R 


1 


Interleukin(IL) 2 


iL2 


1 


lnter(eukin(iL) 2 receptor, alpha 


IL2RA 


1 


Interieukin(IL) 2 receptor, gamma 


IL2RG 


1 


Interleukin(IL) 3 


IL3 


1 


Interleukin(IL) 3 receptor 


IL3R 


1 


lnterleukin(IL)4 


IL4 


1 


Inter)eukin(IL) 4 receptor 


IL4R 


1 


Interleukjn(iL) 5 


IL5 


1 


interleukin(IL) 5 receptor 


IL5R 


1 


Interleukin(IL) 6 


IL6 


1 


Interleukin(IL) 6 receptor 


IL6R 


1 


Interleukin(IL) 7 . 


IL7 


1 


Interleukin(IL) 7 receptor 


IL7R 


1 


Interleukin(IL) 8 


IL8 


1 


Interleukin(iL) 8 receptor 


IL8R 


1 


interleukin(IL) 9 


IL9 


1 


Interleukin(IL) 9 receptor 


IL9R 




Interleukin(IL) receptor antagonist 1 


IL1RN, IL1RA 


1 


IP3 kinase 




E 


Leukin 




1 


Mismatch repair gene, PIVISL2 


PMS2 


G 


Monoamine oxidase A 


MAOA 


E 


Monoamine oxidase B 


MAOB 


E 


Muscarinic receptor, Mi 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Myelin basic protein 




S 


Myosin, light chain 3 


MYL3 


S 


NADPH-dependent cytochrome P450 


POR 


E 


reductase 


• 




Nerve growth factor 


NGF 


G 


Nen/e growth factor receptor 


NGFR 


G 


Neurite inhibitory protein 




N 


Neurofibromin 1 


NF1 . 


G 


Neurofibromin 2 


NF2 


G 


Neurofilament protein, NF1 25 . 


NF150 


S 


Neurofilament protein, NF200 


NF200 


S 


Neurofilament protein, NF68 


NF68 


S 


Neurokinin A 


NKNA 


N 


Neurokinin B 


NKNB 


N 


Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Neurotensin 


NTS 


N 
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Neurotensin receptor NTSR1 

Nitric oxide synthase 1 , N0S1 N0S1 

Nitric oxide synthase 2, N0S2 N0S2 

Nitric oxide synthase 3, N0S3 N0S3 

Nucleoside diphosphate kinase-A NDPKA 

Oncogene sis PDGFB 

Opioid receptor, delta 0PRD1 

Opioid receptor, kappa 0PRK1 

Opioid receptor, mu 0PRM1 

Ornithine delta-aminotransferase OAT 

Paraoxonase P0N1 P0N1 

Pari<in PARK2 

Phospholipase A2, group 10 PLA2G10 

Phospholipase A2, group 1 B PLA2G 1 B 

Phospholipase A2, group 2A PLA2G2A 

Phospholipase A2, group 2B PLA2G2B 

Phospholipase A2, group 4A PLA2G4A 

Phospholipase A2, group 4C PLA2G4C 

Phospholipase A2, group 5 PLA2G5 

Phospholipase A2, group 6 PLA2G6 
Phospholipase C alpha 
Phospholipase C beta 

Phospholipase C delta PLCD1 
Phospholipase C epsilon 

Phospholipase C gamma PLCG1 

Platelet derived growth factor PDGF 

Platelet derived growth factor receptor PDGFR 

Potassium inwardly-rectifying channel J1 KCNJ1 
POU domain, class 1 . transcription factor 1 P0U1 F1 
(Pit1) 

Presenilin 1 PSEN1 

Presenllin 2 PSEN2 

Prion protein PRNP 

Proline dehydrogenase PRODH 

Proopiomelanocortin POMC 

Prosaposin PSAP 

Protective protein for beta-galactosidase PPGB 

Protein kinase C, alpha PRKCA 

Protein kinase C, gamma PRKCG 
Protein kinase G 

Protein phosphatase 1 . regulatory (inhibitor) PPP1 R3 
subunit 3 

Proteolipid protein PLP 

RIGUI RIGUI 

S100 calcium-binding protein A1 S100A1 

S100 calcium-binding protein A2 S100A2 

S100 calcium-binding protein A3 S100A3 

S100 calcium-binding protein A4 S100A4 
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S1 00 calcium-binding protein A5 


SI 00A5 


N 


S100 calcium-binding protein A6 


S100A6 


N 


S100 calcium-binding protein A7 


S100A7 


N 


S1 00 calcium-binding protein A8 


S100A8 


N 


S100 calcium-binding protein A9 


S100A9 


N 


S100 calcium-binding protein B 


SI GOB 


N 


S1 00 calcium-binding protein P 


S100P 


N 


Secretase, alpha 




N 


Secretase, beta 




N 


Secretase, gamma 




N 


Serotonin N-acetyltransferase 


SNAT 


E 


Serotonin receptor. 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1 B 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C 


N 


Serotonin receptor, 5HT1 D 


HTR1D 


N 


Serotonin receptor, 5HT1 E 


HTR1E 


N 


Serotonin receptor, 5HT1 F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N. 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Sodium channel, non-voltage gated 1 , alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1, beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1 , gamma 


SCNN1G 


N 


Sodium channel, voltage-gated, type 1 , beta 


SCN1B 


N 


polypeptide 






Solute carrier family 12, member 1 


SLC12A1 


T 


Solute carrier family 12, member 2 


SLC12A2 


T 


Solute carrier family 12, member 3 


SLC12A3 


T 


Solute carrier family 4 (anion exchanger). 


SLC4A1 


T 


member 1 






Solute canier family 4 (anion exchanger), 


SLC4A2 


T 


member 2 






Solute earner family 4 (anion exchanger), 


SLC4A3 


T 


member 3 






Solute earner family 5 (sodium/glucose 


SLC5A1 


T 


transporter), member 1 






Solute carrier family 5 (sodium/glucose 


SLC5A2 


T 


transporter), member 2 






Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 


transporter), member 5 






Solute carrier family 5, member 3 


SLC5A3 


T 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 



AMINOBUTYRIC ACID transporter), member 1 
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Solute carrier family 6 (neurotransmitter SLC6A3 

transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 

transporter, noradrenaline), member 2 

Solute cam'er family 6 (neurotransmitter SLC6A4 

transporter, serotonin), member 4 

Superoxide dismutase 1 S0D1 

Superoxide dismutase 3 S0D3 

Synapsin 1a & 1b SYNI 

Synapsin 2a & 2b SYN2 

Synaptic vesicle amine transporter SVAT 

Synaptogyrin 

Synaptophysin SYP 

Synaptosomal-associated protein, 25KD SNAP25 

Syntaxin 1 STX1 

Tachykinin receptor. NK1R TACR1 

Tachykinin receptor, NK2R TACR2 

Tachykinin receptor, NK3R TACR3 

Talin TLN 

TEK, tyrosine kinase, endothelial TEK 
Telomerase protein component 
Transcobalamin 1 , TCN1 

Transcobalamin 2, TCN2 TCN2 

Transcription factor. TUPLE1 TUPLE1 

Transforming growth factor, beta 2 TGFB2 

Transforming growth factor, beta induced TGFBI 
Transforming growth factor, beta receptor 2 TGFBR2 

Transthyretin TTR 
Trypsin inhibitor 

Tryptophan 2,3-dioxygenase TD02 

Tryptophan hydroxylase TPH 

Tumour necrosis factor (TNF) receptor TRAF1 
associated factor 1 

Tumour necrosis factor (TNF) receptor TRAF2 
associated factor 2 

Tumour necrosis factor (TNF) receptor TRAF3 
associated factor 3 

Tumour necrosis factor (TNF) receptor TRAF4 
associated factor 4 

Tumour necrosis factor (TNF) receptor TRAF5 
associated factor 5 

Tumour necrosis factor (TNF) receptor TRAF6 
associated factor 6 

Tumour necrosis factor alpha TNFA 

Tumour necrosis factor alpha receptor TNFAR 

Tumour necrosis factor beta TNFB 
Tumour necrosis factor beta receptor • TNFBR 

Tyrosinase TYR 
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Tyrosine hydroxylase 
Ubiquitin 

Ubiquitin activating enzyme. El 
Ubiquitin B 
Ubiquitin C 

Ubiquitin protein ligase E3A 
UDP-glucuronosyltransferase 1 
UDP-giucuronosyitransferase 2 
Uridinediphospliate(UDP)-galactose-4' 
epimerase 

Vacuolar proton pump, subunit 1 
Vacuolar proton pump, subunit 3 
Vesicular monoamine transporter 1 
Vesicular monoamine transporter 2 



TH E 

G 
E 

UBB G 

UBC G 

UBE3A E 

ugt1d, UGT1 E 

UGT2 E 

GALE E 

VPP1 N 

VPP3 N 

VMAT1 N 

VMAT2 N 
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In an eighth aspect. 
CARDIOVASCULAR DISORDERS 

The invention relates to a method of assessing the risk of developing the symptoms 
and consequences of damage, disease or dysfunction of the cardiovascular system. 

The cardiovascular system serves to deliver oxygen and nutrients to the body tissues 
and remove wastes. It also serves to transport components of the inunune system to 
the sites of infection and remove the debris of infection. 

Disease and dysfunction of the. cardiovascular system is the commonest cause of death 
in the western worid. In the USA some 50% of deaths are attributed to symptoms and 
consequences of cardiovascular disease, dysfunction and damage disease. 

The cardiovascular system includes; 

• The pumping activity of the heart including the generation of electrical activities 
to synchronise cardiac muscle contraction and the systems for altering activity in 
order to maintain an appropriate arterial pressure. 

• The vasculature (arteries, arterioles, capillaries and veins) required to transport 
blood through vascular beds in order to deliver oxygen and nutrients and remove 
wastes. 

• Blood volume and composition, including water and electrolyte balances (in 
conjunction with the renal system), lipid composition and the proteins required for 
clotting and lysis. 

• The regulation and control of the cardiovascular system is the relationship 
between it and the central nervous system. Changes in willed intention or 
responses to environmental events need to be reflected by changes in the ability of 
the body to alter levels of activity 

Disease or dysfunction of the cardiovascular system will give rise to a variety of 

symtoms requiring careful examination in order to determine the patho-physiological 

cause and the appropriate treatment required. Common symptoms are: 

Breathlessness 

Chest pain 

Oedema 

Fatigue 

..Syncope and palpitation 

Cardiac cachexia 

The diverse physiology of the components of the symptoms and consequences of 

cardiovascular disease, dysfunction and damage system make it vubierable to damage 

or disease by a number of pathological processes such as (Weatherall, Leadingham 

and Warrell 1996); 

Arrythmias 

Angina 

Ischaemic heart disease 
Valve disease 
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Pericardial disease 

Cardiomyopathy 

Congenital heart disease 

Pulmonary disorders 

Hypertension 

Atheroma 

Cachexia 

Circulatory disorders 
Coagulation/clotting disorders. 
Peripheral arterial disease 
Lymphoedema 

As a result of this diversity the treatment of cardiovascular disorders is complex and 
there is a wide range of therapeutic interventions and options. 

Conditions involving disorder of the electrical activity of cardiac muscle 
(arrhythmias) cause a variety of symptoms ranging from discomfort to sudden death. 
In many cases clinically significant arrythmia is associated with heart disease (e.g. 
myocardial infarction). Arrhythmias can be classified as supraventricular or 
ventricular arrythmias and they can be treated by different classes of drug (e.g. 
digoxin and lignocaine respectively). 

Insufficiency of blood to heart muscle can cause the pain associated with angina 
pectoris. This syndrome is can be treated with drugs which enhance peripheral 
dilatation such as nitrates, thus reducing venous return. In response to this the 
ventricular volume is reduced relieving the oxygen defecit and reducing the pain. 

High blood pressure is associated with decreased life-expectancy and increased risk of 
stroke, coronary heart disease and other end organ disease (e.g. retinopathy, peripheral 
neuropathy, renal failure). 

In some patients mild hypertension can be controlled by diet restriction, stopping 
smoking or reducing alcohol consumption. However, in many cases the problems can 
be alleviated by appropriate drug treatments such as P-adrenoreceptor antagonists, 
angiotensin converting enzyme inhibitors and calcium channel antagonists. 

Diseases of the cardiovascular system can respond well to drug treatments or, in 
severe cases, transplantation and significant improvements in the management of 
patients have been made over the last 3 decades. However, many therapeutic 
interventions carry the risk of adverse events e.g. the potential for neurological 
damage following cardiac bypass procedures or the adverse consequences following 
the interactions between calcium channel antagonists and other drugs. 

The physiology and control of the body's cardiovascular system and its response to 
infection and injury is extremely complex and involves the synergistic or inhibitory 
interaction between multiple regulatory pathways and molecular cascades. Variation 
in the functionality of the proteins involved in these processes will, inevitably, have 
an impact on the functioning and success of the patients attempts to minimise damage . 



W099/64«27 



178 



PCT/GB99/01780 



and restore function to the system, A number of constitutional &ctors are known to 
impact on the individuals abihty to deal with and recover from cardiovascular disease 
and damage including age, sex, nutritional status, pre-existing disease or injury and 
drug treatments. Genetic variation within individuals is also a key factor although the 
extent and nature of the genes involved and their precise impact on prognosis, 
complications, efficacy of therapeutic mtervention and eventual recovery of function 
is largely unknown. 

The individual variability in response to cardiovascular disease, dysfunction and 
damage and the associated variation in sjanptoraatology, response to therapy and 
adverse events resulting from therapeutic interventions lies at the heart of the 
difficulties experienced in the healthcare and social management of injury and 
infection. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH &DiiFFERENTIATION 



CARDIOVASCULAR GENE LIST 



HUGO gene 
symbol 



Protein 
function 



1 7beta hydroxysteroid oxidoreductase 

2,3-bisphosphoglycerate mutase 

3 beta hydroxysteroid dehydrogenase 2 

3-oxoacid CoA transferase 

5,1 0-methylenetetrahydrofolate reductase 

(NADPH) 

Acetoacetyl 1-CoA-thiolase 

Acetoacetyl 2-CoA-thiolase. 

Acetyl CoA acyltransferase 

Acetylcholinesterase 

Acid phosphatase 2, lysosomal 

Acidic amino acid transporter 

Actin, alpha, cardiac 

Actin, alpha, skeletal 

Actin, alpha, smooth, aortic 

Activin A receptor, type 2B 

Acyl CoA dehydrogenase, long chain 

Acyl CoA dehydrogenase, very long chain 



ACTC 

ACTA1 

ACTA2 

ACVR2B 

ACADL 

ACADVL 



ACAT1 

ACAT2 

ACAA 

ACHE 

ACP2 



BPGM 
HSD3B2 
OXCT 
MTHFR 



E 
E 
E 
E 
E 
T 
8 
S 
S 
G 
E 
E 



E 
E 
E 
E 
E 
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Adaptin, beta 3A 


ADTB3A 


T 


Adducin, alpha 


ADD1 


s 


Adducin. beta 


ADD2 


s 


Adenosine deaminase 


ADA 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


ADORA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adenylate kinase 


AK1 


E 


Adreneroic receotor aloha 1 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adreneroic receotor beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophlc hormone (ACTH) 


ACTHR 


G 


receptor 






Alanine aminotransferase 




T 
1 


Alanlne-glyoxylate aminotransferase 


AGXT 


E 


Albumin, ALB 


ALB 


T 


Alcohol dehydrogenase 1 


ADH1 


E 


Alcohol dehydrogenase 2 


ADH2 


E 


Alcohol dehydrogenase 3 


ADH3 


E 


Alcohol dehydrogenase 5 


ADH5 


E 


Alcohol dehydrogenase 6 


ADH6 


E 


Alcohol dehydrogenase 7 


ADH7 


E 


Aldehyde dehydrogenase 1 


ALDH1 


E 


Aldehyde dehydrogenase 10 


ALDH10 


E 


Aldehyde dehydrogenase 2 


ALDH2 


E 


Aldehyde dehydrogenase 5 


ALDH5 




Aldehyde dehydrogenase 6 


ALDH6 


E 


Aldehyde dehydrogenase 7 


ALDH7 


E 


Aldolase A 


ALDOA 


E 


Aldolase B 


ALDOB 


E 


Aldolase C 


ALDOC 


E 


Aldosterone receptor 


MLR 


G 


Alpha 1 acid glycoprotein 


AAG; AGP 


T 


Alpha 2 macroglobulin 


A2M 


1 


alphal-antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 
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alpha-actinin 2 


ACTN2 


o 


alpha-actinin 3 


ACTN3 


n; 
o 


alpha-Galactosidase A 


GLA 


c 
c 


alpha-L-lduronidase 


IDUA 


p 


Aminopeptidase P 


XPNPEP2 


p 


Amphiregulin 


AREG 


o 


Amylo-1 ,6-glucosidase 


AGL 


c 
c 


Angiopoietin 1 


ANGPT1 




Angiopoietin 2 


ANGPT2 




Angiotensin converting enzyme 


ACF nCP1 


c 
c 


Angiotensin receptor 1 


ARTR1 

rAvj 1 rv 1 


T 
1 


Angiotensin receptor 2 




1 


Angiotensinogen 


AGT 


C 


Ankyrin 1 


ANIK1 


c 
o 


Ankyrin 2 


ANK9 


Q 

o 


Ankyrin 3 




Q 

o 


Annexin 1 


ANX 1 


1 


Antidiuretic hormone receptor 


ADHR 


T 
1 


Antithrombin ill 




C 
C 


Apolipoprotein (a) 


LPA 


1 


Apolipoprotein A 4 


APOAA 


T 


Apolipoprotein A 1 


APOAI 


1 


Apolipoprotein A II 




T 
1 


Apolipoprotein B 


APOR 


T 
1 


Apolipoprotein C1 


APOC1 


T 
1 


Apolipoprotein C2 


APOC2 


T 
1 


Apolipoprotein C3 


AP0C3 


T 
1 


Apolipoprotein D 


APOD 


T 
1 


Apolipoprotein E 


APOF 


T 
1 


Apolipoprotein H 


APOH 


T 
1 


Aquaporin 1 


AOP1 


T 
1 


Aquaporin 2 


AQP2 


T 
1 


Arginine vasopressin 


AVP 


M 
IN 


Arginine vasopressin receptor 1 A 


AVPRI A 


M 
IN 


Arginine vasopressin receptor 1 B 


AVPR1 B 


M 
IN 


Arginine vasopressin receptor 2 


AVPR2 


M 

IN 


Arginosuccinate lyase 


ASL 




Arylsulfatase B 


ARSB 


P 


Aspartylglucosaminidase 


AGA 


P 


Ataxia telangiectasia gene, AT 


ATM 




ATP/ADP translocase 




E 


ATP-binding cassette transporter 7 


ABC7 


1 


Atrial natriuretic peptide 


ANP 


G 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor 8 


NPR2 


G 


Atrial natriuretic peptide receptor C 


NPR3 


G 


Autoimmune regulator, AIRE 


AIRE 


1 


BCL2-related protein A1 


BCL2A1 


G 
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beta 2 microglobulin B2M I 
beta-endorphin receptor N 

Bile acid coenzyme A: amino acid N- BAAT E 
acyitransferase 

Bile salt export pump BSEP, PFIC2 T 

Bile salt-stimulated lipase . CEL E 
Bilinibin UDP-glucuronosyltransferase E 

Bloom syndrome protein BLM G 
Bradykinin receptor B1 , I 
Bradykinin receptor B2 I 

Butyrylcholinesterase BCHE E 

Ca(2+) transporting ATPase, fast twitch ATP2A1 T 

Ca(2+) transporting ATPase. slow twitch ATP2A2 T 

Cadherin E CDH1 G 
Cadherin EP G 

Cadherin N CDH2 G 

Cadherin P CDH3 G 

Calbindin 1 CALB1 G 

CalbindinDQK CALB3 G 

Calcineurin A1 CALNA1 I 

Calcineurin A2 CALNA2 I 

Calcineurin A3 CALNA3 I 
Calcineurin B I 

Calcium channel, voltage-dependent, alpha CACNA1F N 
IFsubunit 

Calcium channel, voltage-dependent, Alpha- CACNA1B N 
1B(CACNL1A5) 

Calcium channel, voltage-dependent. Alpha- CACNA1C N 
1C 

Calcium channel, voltage-dependent. Alpha- CACNA1D N 
1D 

Calcium channel, voltage-dependent, Alpha- CACNA1E N 
1E(CACNL1A6) 

Calcium channel, voltage-dependent, Alpha- CACNA2 N 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 N 

Calcium channel, voltage-dependent, Beta 3 CACNB3 N 

Calcium. channel, voltage-dependent. L type. CACNA1S N- 
alpha 1S subunit 

Calcium channel, voltage-dependent, CACNG2 N 
Neuronal, Gamma 

Calcium channel, voltage-dependent, P/Q CACNA1A N 
type, alpha 1A subunit 

Calcium channel, voltage-dependent, T-type N 

Calmodulin 1 CALM1 G 

Calmodulin 2 CALM2 G 

Calmodulin 3 CALM3 G 

Calmodulin-dependant protein kinase II CAMK2A G 
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Calpain 


CAPN, CAPN3 


E 


Calretinin 


CALB2 


N 


Carbonic anhydrase 3 


CA3 


E 


Carbonic anhydrase 4 


CA4 


E 


Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 . 


E 


Carboxypeptidase 


CPN 


. E 


Cardiac-specific homeobox, CSX 


CSX 


G 


Carnitine acylcarnitine transiocase 


CACT 


E 


Carnitine transporter protein 


CDSP, SCD 


T 


Cartilage-hair hypoplasia gene 


CHH 


N 


Catechol-O-methyltransferase 


COMT 


E 


Caveolin 3 


CAV3 


E 


CD1 


CD1 


1 


CD4 


CD4 


1 


Cdc 25 phosphatase 




G 


Cell adhesion molecule, intercellular, ICAM 


ICAM1 


G 


Cell adhesion molecule, leukocyte- 


LECAM 1 


G 


endothelial, LECAM (CD62) 






Cell adhesion molecule, liver. LCAM 


LCAM 


G 


Cell adhesion molecule, neural. NCAM1 


NCAM1 


G 


Cell adhesion molecule, neural, NCAM120 


NCAM120 


G 


Cell adhesion molecule, neural, NCAM2 


NCAM2 


G 


Cell adhesion molecule, platelet-endothelial. 


PECAM1 


G 


PECAM 






Cell adhesion molecule, vascular, VCAM 


VCAM1 


G 


Cellubrevin 


CEB 


N 


Ceroid lipofuscinosis neuronal 3 


CLN3 


N 


Ceruloplasmin precursor 


CP 


E 


Chemol<ine receptor CCR2 


CCR2 




Chemokine receptor CCR3 


CCR3 


1 


Chemokine receptor CCR5 


CCR5 


1 


Chemokine receptor CXCR1 


CXCR1 


1 


Chemokine receptor CXCR2 


CXCR2 


1 


Chemokine receptor CXCR4 


CXCR4 


1 


Chloride channel KB 


CLCNKB 


s 


Cholestasis, progressive familial intrahepatic FIC1 


G 


1 gene 






Cholesterol ester transfer protein 


CETP 


T 


Choline acetyltransferase 


CHAT 


E 


Chymase 


CHY1 




Clathrin 




T 


Cockayne syndrome gene, CKN1 


CKN1 


G 


Collagen 1 alpha 1 


C0L1A1 


S 


Collagen 1 alpha 2 


C0L1A2 


S 


Collagen II alpha 1 


C0L2A1 


S 


Collagen III alpha 1 


C0L3A1 


S 


Collagen IV alpha 1 


C0L4A1 


S 
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Collagen IV alpha 2 


COL4A2 


S 


Collagen IV alpha 3 


COL4A3 


S 


Collagen IV alpha 4 


C0L4A4 


S 


Collagen IV alpha 5 


COL4A5 


S 


Collagen IV alpha 6 


COL4A6 


S 


Collagen IX alpha 2 


COL9A2. EDI\42 


S 


Collagen IX alpha 3 


COL9A3 


S 


Collagen receptor 


COLR 


S 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen VI alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


COL6A2 


s 


Collagen VI alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L11A1 


s 


Collagen XI alpha 2 


C0L11A2 


s 


Collagen XVII alpha 1 


C0L17A1 


s 


Collagenlc-like tail subunit of asymmetric 


COLQ 


E 


acetylcho 1 i nesterase 






Colony-stimulating factor 2 beta receptor 


CSF2RB 


G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stimulating factor 3 receptor 


CSF3R 


G 


Corticosteroid binding globulin 


CBG 


N 


Cortico-steroid binding protein 




T 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


Creb binding protein 


CREBBP 


G 


Cu2+ transporting ATPase alpha polypeptide 


ATP7A 


E 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cubilin 


CUBN 


T 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclin-dependent kinase 2 


CDK2 


G 


Cyclin-dependent kinase inhibitor 1C (P57, 


CDKN1C 


G 


KIP2) 






Cyclooxygenase 1 


COX1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


. E- 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 
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CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


•E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


CYP4A11 


CYP4A1 1 


E 


CYP4B1 


CYP4B1 


■ E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystathionase 


CTH 


E 


Cystathione beta synthase 


CBS 


E 


Cytidine deaminase 


CDA 


E 


Cytidine-5-prime-triphosphate synthetase 


CTPS 


E 


Cytochrome a 




E 


Cytochrome b-5 


CYB5 


E 


Cytochrome c 




E 


Cytochrome c oxidase, MTCO 




E 


DAX1 nuclear receptor 


DAX1 


1 


Delta aminoievuiinate dehydratase 


ALAD 


E 


Delta(4)-3-oxosteroid 5-beta-reductase 




• ..E 


Delta-7-dehydrocholesterol reductase 


DHCR7 


E 


Deoxycorticosterone (DOC) receptor 




E 


Desmin 


DES 


S 


Dihydrodiol dehydrogenase 1 


DDH1 


E 


Dihydrofolate reductase 


DHFR 


E 


DihydrolipoyI dehydrogenase 




E 


DihydrolipoyI dehydrogenase 2 


PDHA 


E 


DihydrolipoyI transacetylase 


PDHA 


E 


DM-Kinase 


DMPK 


E 


DOPA decarboxylase 


DDC 


E 
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Dopamine beta hydroxylase 


DBH 


E 


Dopamine receptors D1 


DRD1 


N 


Dopamine receptors D2 


DRD2 


N 


Dopamine receptors D3 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 


Duffy blood group 


FY 


T 


Dynamin 


DNM1 


G 


Dystrophia myotonica 


DM, DMPK 


E 


Dystrophia myotonica, atypical 


DM2 


E 


Dystrophin 


DMD 


S 


Elastin 


ELN 


S 


Emerin 


EMD 


T 


Endocardial fibroelastosis 2 gene 


EFE2 


S 


Endoglin 


ENG 


S 


Endometrial bleeding-associated factor 


EBAF 


G 


Endothelin 1 


EDN1 


N 


Endothelin 2 


EDN2 


N 


Endothelin 3 


EDN3 


N 


Endothelin converting enzyme 


ECE1 


N 


Endothelin receptor type A 


EDNRA 


N 


Endothelin receptor type B 


EDNRB 


N 


Enolase 


EN01 


E 


EnoyI CoA isomerase 




E 


Ephrin receptor tyrosine kinase A 


EPHA 


G 


Ephrin receptor tyrosine kinase B 


EPHB 


G 


Epidermal growth factor 


EGF 


G 


Epidermal growth factor receptor 


EGFR 


G 


Erythrocyte membrane protein band 4.1 


EPB41 


S 


Erythrocyte membrane protein band 4.2 


EPB42 


S 


Erythrocyte membrane protein band 7.2 


EPB72 


S 


Erythroid kruppel-like factor 


EKLF 


G 


Erythropoietin 


EPO 


1 


Erythropoietin receptor 


EPOR 


1 


Estrogen receptor 


ESR 


G 


Faciogenital dysplasia 


FGDI.FGDY 


T 


Factor 1 (No. one) 


F1 


1 


Factor B, properdin . . . 




1 


Factor D 




1 


Factor H 


HF1 


1 


Factor t (letter 1) 


IF 


1 


Factor III 


F3 


1 


Factor IX 


F9 


1 


Factor V 


F5 


1 


Factor VII 


F7 


1 


Factor VI II 


F8 


1 


Factor X 


F10 


1 


Factor XI 


F11 


1 
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Factor XII 


F12 


1 


FactorXIII A&B 


F13A&F13B 


1 


Fanconi anemia, complementation group A 


FANCA 


T 


Fanconi anemia, complementation group C 


FANCC 


T 


Fanconi anemia, complementation group D 


FANCD 


T 


Fattv acid bindina oroteins FABP1 




1 


Fatty acid binding proteins FABP2 


FAfiP2 


T 


Fatty acid binding proteins FABP3 




T 


Fatty acid binding proteins FABP4 




T 


Fatty acid binding proteins FABP5 




T 


Fatty acid binding proteins FABP6 




T 


Fc fragment of IgG, high affinity lA. receptor 
for 


FCGR1A 


G 


Fc fragment of IgG, low affinity Ha, receptor 


FCGR2A 


G 


for (CD32) 






Fc fragment of IgG, low affinity Ilia, receptor 


FCGR3A 


G 


for(CD16) 






Fibrillin 1 


FBN1 


G 


Fibrillin 2 


FBN2 


G 


Fibrinogen alpha 


FGA 


S 


Fibrinogen beta 


FGB 


S 


Fibrinogen gamma 


FGG 


S 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


FN1 


G 


Flightless-ll, Drosophila homolog of 


FLU 


G 


Follicle stimulating hormone receptor 


FSHR. 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


Formiminotransferase 




E 


Fragile site, folic acid type, Tare, fra(X) A 


FRAXA 


N 


Fucosidase alpha-L-2 




E 


Fucosyltransferase 2 


FUT2 


T 


Fucosyltransferase 3 


FUT3 


T 


Fucosyltransferase 6 


FUT6 


T 


Fukuyama type congenital muscular 


FCMD 


G 


dystrophy 




. .-. . ■■ . 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 
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GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 


Galactose 1 -phosphate uridyl-transferase 


GALT 


E 


Galactosyltransferase 1 


GT1 


G 


Galactosyitransferase, alpha 1 ,3 


GGTA1 


G 


Galactosyltransferase, beta 3 


B3GALT 


G 


Galanin 


GAL 


N 


Galanin receptor 


GALNR1 


N 


Gamma-glutamyl carboxylase 


GGCX 


T 


Gap junction protein alpha 1 


GJA1 


T 


Gap junction protein beta 1 


GJB1 


T 


Gap junction protein beta 2 


GJB2 


T 


Glucocorticoid receptor 


GRL 


G 


Glucosaminyl (N-acetyl) transferase 2, 1- 


GCNT2 


E 


branching enzyme 






Glucosidase, acid alpha 


GAA 


E 


Glucosidase, acid beta 


GBA 


E 


Glutamate decarboxylase, GAD 


GAD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NIVIDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutamate-cysteine ligase 


GLCLC 


E 


Glutaryi-CoA dehydrogenase 


GCDH 


E 


Glutathione 


GSH 


T 


Glutathione peroxidase, GPX1 


GPX1 


E 


Glutathione reductase, GSR 


GSR 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glyceraldehyde-3-phosphate 


GAPDH 


E 


dehydrogenase, GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycophorln A 


GYPA 


S 


Glycophorin B 


GYPB 


S 


Glycophorln C 


GYPC 


S 


Glycosyltransferases, ABO blood group 


ABO 


E 


Growth anrest-specific homeobox 


GAX 


G 


Guanine nucleotide-binding protein, alpha 


GNA01 


N 
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activating activity polypeptide, GNAO 
Guanine nucleotide-binding protein, alpha 
inhibiting activity polypeptide 1. GNAI1 
Guanine nucleotlde-binding protein, alpha 
inhibiting activity polypeptide 2, GNAI2 
Guanine nucleotide-binding protein, alpha 
inhibiting activity polypeptide 3, GNAI3 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS1 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS2 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide. GNAS3. 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS4 
Guanine nucleotide-binding protein, beta 
polypeptide 3 

Guanine nucleotide-binding protein, gamma 
polypeptide 5 

Guanine nucleotide-binding protein, q 

polypeptide 

Guanylyl cyclase 

H(+). K(+) - ATPase 

Haemoglobin alpha 1 

Haemoglobin alpha 2 

Haemoglobin beta 

Haemoglobin delta 

Haemoglobin epsilon 

Haemoglobin gamma A 

Haemoglobin gamma B 

Haemoglobin gamma G 

Haptoglobin, alpha 1 

Haptoglobin, alpha 2 

Haptoglobin, beta 

Heat shock protein, HSP60 

Heat shock protein, HSP70 

Heat shock protein, HSP90 

Heat shock protein, HSPA1 

Heat shock protein, HSPA2 

Hemochromatosis 

Hemopexin 

Heparan sulfamidase 

Heparin binding epidemial growth factor 

Heparin Cofactor II 

Hepatic lipase 

Hemiansky-pudlak syndrome gene 
Hexokinase 1 
Hexosaminidase A 



GNAI1 

GNAI2 

GNAI3 

GNAS1 

GNAS2 

GNAS3 

GNAS4 

GNB3 

GNG5 

GNAQ 



ATP4B 

HBAl 

HBA2 

HBB 

HBD 

HBG1 

HBG2 

HBGG 

HPA1 

HPA2 

HPB 



HFE 
HPX 

HBEGF 

HCF2 

LIPC 

HPS 

HK1 

HEXA,TSD 
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Hexosaminidase B 


HEXB 


E 


Histidine-rich glycoprotein 


HRG 


T 


HLA-B associated transcript 1 


BAT1 


1 


HLH transcription factor HAND1 


HAND1 


G 


HLH transcription factor HAND2 


HAND2 


G 


HMG-CoA lyase 


HMGCL 


E 


HMG-CoA reductase 


HMGCR 


E 


HMG-CoA synthase 


HMGCS2 


E 


Homeobox (HOX) gene A13 


H0XA13 


G 


Homeobox HB24 


HLX1 


G 


Hormone-sensitive lipase 


HSL 


E 


Human chorionic gonadtrophin, hCG 


CG 


G 


Human placental lactogen 


CSH1 


G 


Hypoxanthine-guanine 


HPRT 


E 


phosphoribosyltransferase, HGPRT 






Hypoxia inducible factor 1 


HIF1A 


E 


Hypoxia inducible factor 2 




E 


lC7AandB 




1 


Iduronate 2 sulohatase 


IDS 


E 


Indian hedaehoa. ihh 


IHH 


G 


Innsine trinhosohatase 


ITPA 


E 


Inositol 1 4 S-triohosohate receotor 1 


ITPR1 


G 


Inositol 1 4 S-triohosohate receotor 3 


ITPR3 


G 


Inositol monoohosohatase 


IMPA1 


N 


Inositol DolvDhosohate 1 -phosphatase 


INPP1 


N 


Insulin 


INS 


. G 


Insulin receptor 


INSR 


G 


insulin receptor substrate-1 


IRS1 


G 


Insuiin-like growth foctor 1 


IGF1 


G 


Insulin-like growth factor 1 receptor 


IGF1R 


G 


Insulin-like growth factor 2 


IGF2 


G 


Insulin-like growth factor 2 receptor ^ 


IGF2R 


G 


Integrin beta 1 


ITGB1 


G 


Integrin beta 2 


ITGB2 


G 


Integrin beta 3 


ITGB3 


G 


Integrin beta 4 


ITGB4 


G 


Integrin beta 5 


ITGB5 


G 


Integrin beta 6 


ITGB6 


G 


Integrin beta 7 


ITGB7 


G 


Integrin, alpha 1 


ITGA1 


G 


Integrin, alpha 2 


ITGA2 


G 


Integrin, alpha 3 


ITGA3 


G 


Integrin, alpha 4 


ITGA4 


G 


Integrin, alpha 5 


ITGA5 


G 


Integrin, alpha 6 


ITGA6 


G 


Integrin, alpha 7 


ITGA7 


G 


Integrin, alpha 8 


ITGA8 


G 


Integrin, alpha 9 


ITGA9 


G 
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inicyrin, aipna M 


ITGAM 


G 


iniegnn, aipna a 


ITGAX 


G 


iniei'-aipna-irypsin inniuiior, lAI 1 




E 


11 iici LfCituiar duncoiun rnoiscuie i 


iCAIvll 




jnierceiiuiar ouneoion moiecui6 ^ 


ICAM2 


' 


inierceiiutar aunesion moi6cui6 o 


ICAM3 


1 


inierTeron aipna 


IFNA1 


1 


1 n^Apf AI^/^Kl 

inierTeron oeia 


IFNB 


1 


inierTeron yamrna 


IFNG 


I 


interreron gamrna receptor i 


IFNGR1 


1 


inierTeron gamma receptor 2 


IFNGR2 


1 


Interleukin(IL) 1 receptor 


IL1R 


1 


mteneuKtn(iL) i, alpha 


ILIA 


1 


Interleukin(IL) 1, beta 


IL1B 


1 


inteneuKin(lL) 10 


IL10 


1 


Interleukin(IL) 10 receptor 


IL10R 


1 


inierieuKin(iL; 11 


IL11 


1 


inierieuKin(fL; n receptor 


IL11R 


1 


inteneuKin(iL} 1^ 


IL12 


1 


inierieuKin(iL} receptor, beta 1 


IL12RB1 


1 


interieuKin(iL) I0 


iL13 


i 


interieuKin(iL) io receptor 


IL13R 


1 


1 ^1 ■ ■ l^v w« /II \ 

mteneuKin(lL; 2 


iL2 


1 


Interleukin(IL) 2 receptor, alpha 


IL2RA 


I 


Interleukin(IL) 2 receptor, gamma 


IL2RG 


1 


interieuKin(iL) 0 


IL3 


1 


Interleukin(IL) 3 receptor 


IL3R 


1 


inteneukm(lL) 4 


IL4 


1 


It^v^^ipl^^i 1 1^ i w« / 1 1 \ — — — — — — — 

inteneuKin(iL) 4 receptor 


IL4R 


1 


Interleukin(IL) 5 


IL5 


1 


inierieukin(iLj 0 receptor 


IL5R 


1 


inieneuKin^iL; 0 


IL6 


' 


inierieuKin^iLj 0 receptor 


IL6R 


1 


inieneuKin^iL; f 


IL7 


1 


Interleukin(IL) 7 receptor 


IL7R 


1 


inieneuKin^iLj o 


IL8 




inieneuKin^iLj o receptor 


IL8R 


• 


inieneuKin^iLj y 


IL9 


1 


li^ia^/ll \ ^1 ^m..^^ ^^^^^ ^ 

mieneuKin(iLj y receptor 


IL9R 


1 


inieneuKin(iL) receptor antagonist 1 


IL1RN, 1L1RA 


• 


ino Kinase 


E 


louvciiciiL/ duiu wu/A U6riyurug6nase 


IVU 


E 


Kallikrein 3 


KAK3 




Kell blood group precursor 


XK. KEL 


T 


Ketohexokinase 


KHK 


■ E 


Kininogen, High molecular weight 


KNG 




Kynureninease 




E 


Lactate dehydrogenase, A 


LDHA 


E 
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Lactate dehydrogenase, B 
Lamin A/C 
Laminin 5, alpha 3 
Laminin 5, beta 3 
Laminin 5, gannma 2 
Laminin M 
Laminin receptor 1 

Latent transforming growth factor-beta 
binding protein 2 

Lecithin-cholesterol acyitransferase 
Lectin, mannose-binding 1 
Lectin, man nose-binding 2 
Leptin 

Leptin receptor 
Leukocyte-specific transcript 1 
Leukotriene A4 synthase 
Leukotriene B4 receptor 
Leukotriene 84 synthase 
Leukotriene C4 synthase 
LIM homeobox protein 1 
Lipocortin 1 
Lipoprotein lipase 
Lipoprotein receptor, Low Density 
Lipoprotein, High Density 
Lipoprotein, Very Low Density 
Lipoprotein-associated coagulation factor 
Lipoxygenase 
Lipoxygenase 12 (platelets) 
Long QT-type 2 potassium channels 
Low density lipoprotein receptor-related 
protein precursor 

Lymphoid enhancer-binding factor 
Lysosomal acid lipase 
Macrophage inflammatory protein-2 
MAD (mothers against decapentaplegic, 
Drosophila) homologue 4 
MADS box transcription-enhancer factor 2A 
MADS box transcription-enhancer factor 28 
Mannosidase, alpha B lysosomal 
Matrix Gla protein 
Matrix metalloproteinase 1 
Matrix metalloproteinase 10 
Matrix metalloproteinase 1 1 
Matrix metalloproteinase 12 
Matrix metalloproteinase 13 
Matrix metalloproteinase 14 
Matrix metalloproteinase 15 
Matrix metalloproteinase 16 
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LDHB 


E 


LMNA 


G 


LAMA3 


G 


LAMBS 


G 


LAMC2 


G 


LAMM 


G 


LAMR1 


G 


LTBP2 


G 


LCAT 


E 


LMAN1 


1 


MBL2 


1 


LEP 


G 


LEPR 


G 


LST-1 


1 


LTA4S 


E 


LTB4S 


1 

E 


LTC4S 


E 


LHX1 


G 


ANX4 


1 


LPL 


1 


LDLR 


T 


HDLDT1 


T 


VLDLR 


T 


LACI 


1 




E 


L0G12 


1 


LQT2, KCNH2 


T 


LRP 


T 


LEF-1 


G 


LlPA 


E 


MIP2 


1 


MADH4 


G 


MEF2A 


G 


MEF2B 


G 


MANB 


E 


MGP 


G 


MMP1 


E 


MMP10 


E 


MMP11 


E 


MMP12 


E 


MMP13 


E 


MMP14 


E 


MMP15 


E 


MMP16 


E 
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Matrix metalloproteinase 17 
Matrix metalloproteinase 18 
Matrix metalloproteinase 19 
Matrix metalloproteinase 2 
Matrix metalloproteinase 3 
Matrix metalloproteinase 4 
Matrix metalloproteinase 5 
Matrix metalloproteinase 6 
Matrix metalloproteinase 7 
Matrix metalloproteinase 8 
Matrix metalloproteinase 9 . . 
Melanocortin 2 receptor 
Melanocortin 4 receptor 
Methionine synthase 
Methionine synthase reductase 
Methylmalonyl-CoA mutase 
Mevalonate kinase 
MHC Class I: A 
MHC Class 1: B 
MHC Class 1: C 
MHC Class I: LMP-2. LMP-7 
MHC Class I: Tap1 
MHC Class II: DP 
MHC Class il: DQ 
MHC Class II: DR 
MHC Class II: Tap2 

MHC Class IhComplementatlon group A 
MHC Class ll:Complementation group B 
MHC Class ll:Complementation group C 
MHC Class ll:Complementation group 0 
Microsomal triglyceride transfer protein 
Mismatch repair gene, PMSL2 
Mitochondrial trifunctional protein, alpha 
subunit 

Mitochondrial trifunctional protein, beta 
subunit 

Molybdenum cofactor synthesis 1 
Molybdenum cofactor synthesis 2 
Monoamine oxidase A 
Monoamine oxidase B 
Monocyte chemoattractant protein 1 
Mucolipidoses 
Mulibrey nanism 
Muscarinic receptor, M1 
Muscarinic receptor, M2 
Muscarinic receptor, M3 
Muscarinic receptor, M4 
Muscarinic receptor, M5 
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MMP17 E 

MMP18 E 

MMP19 E 

MMP2 E 

MMP3, STMY1 E 

MMP4 E 

MMP5 E 

MMP6 E 

MMP7 E 

MMP8 E 

MMP9 E 

MC2R T 

MC4R T 

MTR E 

MTRR E 

MUT E 

MVK E 



ABCR. TAP1 
HLA-DPB1 



TAP2. PSF2 I 

MHC2TA I 

rfxank i 

RFX5 I 

RFXAP I 

MTP T 

PMS2 G 

HADHA E 

HADHB E 

M0CS1 E 
M0CS2 . E 

MAOA E 

MAOB E 

MCP1 I 

GNPTA E 

MUL T 

CHRM1 N 

CHRM2 N 

CHRM3 N 

CHRM4 N 

CHRM5 N 
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MutS homolog 3 MSH3 G 

Myoglobin ^ T 

Myosin, cardiac MYH7 S 

Myosin, light chain 2 MYL2 S 

Myosin, light chain 3 MYL3 S 

Myosin-binding protein C. cardiac MYBPC3 S 

Myotubularin MTM1 S 

Na+, K+ ATPase, alpha ATP1 A1 G 

Na+, K+ ATPase, beta 1 ATP1 B1 G 

Na+, K+ ATPase, beta 2 ATP1 B2 G 

Na+, K+ ATPase. beta 3 ATP1 83 G 

Na+/H+ exchanger 1 NHE1 T 

Na+/H+ exchanger 2 NHE2 T 

Na+/H+ exchanger 3 NHE3 T 

Na+/H+ exchanger 4 NHE4 T 

Na+/H+ exchanger 5 NHE5 T 

N-acetylglucosamine-6-sulfatase GNS ^ E 

NADPH oxidase | 

NADPH-dependent cytochrome P450 POR E 
reductase 

NB6 I 

Nebulin NEB S 

Nephronophthisis 1 NPHP1 T 

Neuraminidase sialidase NEU T 

Neuregulin HGL G 

Neurite inhibitory protein N 

Neuroendocrine convertase 1 NEC1, PCSK1 E 

Neurokinin A NKNA N 

Neurokinin B NKNB N 

Neuropeptide Y NPY N 

Neuropeptide Y receptor Y1 NPY1 R N 

Neuropeptide Y receptor Y2 NPY2R N 

Neutrophil cystolic factor 1 NCF1 I 

Neutrophil cystoiic factor 2 NCF2 I 

Niemann-Pick disease protein NPC1 T 

Nitric oxide synthase 1 , N0S1 NOS1 E 

Nitric oxide synthase 2. N0S2 N0S2 E 

Nitric oxide synthase 3. N0S3 N0S3 E 

Notch ligand - jagged 1 JAG1 , AGS ^ G 

Nuclear factor l-kappa-B-like gene IKBL I 

Oncogene sis PDGFB G 

Oncostatin M OSM G 

Oncostatin M receptor OSMR G 

Osteonectin ON G 

Osteopontin OPN G 

Osteoprotegerin OPG G 

Pancreatic lipase PNLIP E 

Pancreatic lipase related protein 1 PLRP1 E 
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Pancreatic lipase related protein 2 
Paraoxonase P0N1 
Paraoxonase P0N2 
Paraoxonase PONS 
Parvaibumin 

Patched (Drosophila) homolog, PTCH 
PCNA (proliferating cell nuclear antigen) 
Pepsinogen 
Peroxidase, salivary 
Peroxisomal membrane protein 1 
Peroxisomal membrane protein 3 
Peroxisome biogenesis factor 1 
Peroxisome biogenesis factor 19 
Peroxisome biogenesis factor 6 
Peroxisome biogenesis factor 7 
Peroxisome proliferative activated receptor, 
alpha 

Peroxisome proliferative activated receptor, 
gamma 

Peroxisome receptor 1 
P-glycoprotein 3 

Phosphatidylinositol glycan. class A 
(paroxysmal nocturnal hemoglobinuria) 
Phosphatidylinositol transfer protein 
Phosphofructokinase, muscle 
Phosphoglucose isomerase 
Phosphoiipase A2. group 10 
Phospholipase A2, group 1 B 
Phosphoiipase A2, group 2A 
Phospholipase A2, group 2B 
Phosphoiipase A2. group 4A 
Phospholipase A2, group 4C 
Phosphoiipase A2, group 5 
Phospholipase A2, group 6 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
Phospholipase C ganfima 
Phosphomannomutase-2 
Phosphoribosyl pyrophosphate synthetase 
Phosphorylase kinase, alpha 2 
Phytanoyl-CoA hydroxylase 
Plasminogen 

Plasminogen activator inhibitor 1 
Plasminogen activator inhibitor 2 
Plasminogen activator receptor, Urokinase 
Plasminogen activator, Tissue 



PCT/GB99/01780 



PLRP2 E 

P0N1 E 

P0N2 E 

E 

PVALB G 

PTCH G 

E 
E 

SAPX E 

PXMP1 S 

PXMP3 T 

PEX1 T 

PEX19 T 

PEX6 T 

PEX7 T 

PPARA T 

PPARG T 

PXR1 T 

PGY3 T 

PIGA G 

PITPN G 

PFKM E 

GP! E 



PLA2G10 

PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PLA2G5 

PLA2G6 



PLCD1 



PLCG1 I 

PMM2 T 

PRPS1 E 

PHKA2 E 

PHYH G 

PLG E 

PAI1 E 

PAI2 E 

UPAR; PLAUR S 

PLAT; TPA E 
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Plasminogen activator, Urol^inase UPA; PLAU 

Platelet derived growth factor PDGF 

Platelet derived growth factor receptor PDGFR 

Platelet glutaminase GLS 

Platelet glycoprotein 1 b, alpha GP1 BA 

Platelet glycoprotein 1 b, beta GP1 BB 

Platelet glycoprotein 1 b, gamma GP1BG 

Platelet glycoprotein IX GP9 

Platelet glycoprotein V GPS 
Platelet monamine oxidase 

Platelet-activating factor acetylhydrolase 1 B PAFAH1 B1 

LIS1 

Platelet-activating factor acetylhydrolase 2 PAFAH2 

Platelet-activating factor receptor PAFR 

Poly (ADP-ribose) synthetase PARS 

Polycystic kidney and hepatic disease 1 PKHD1 

Polycystin 1 PKD1 

Polycystin 2 PKD2 

Potassium inwardly-rectifying channel J1 KCNJ1 

Potassium inwardly-rectifying channel J1 1 KCNJ1 1 

Potassium voltage-gated channel A1 KCNA1 

Potassium voltage-gated channel E1 KCNE1 

Potassium voltage-gated channel Q1 KCNQ1 

Potassium voltage-gated channel Q2 KCNQ2 

Potassium voltage-gated channel Q3 KCNQ3 



POU domain, class 1 , transcription factor 1 P0U1 F1 
(Pit1) 

Prekallikrein 
Procollagen N-protease 

Progesterone receptor (RU486 binding PGR 
receptor) 

Pro-melanin-concentrating hormone PMCH 
Proopiomelanocortin POMC 
Prostaglandin (PG) D synthase, PGDS 
hematopoietic 
Prostaglandin E2 receptor 

Prostaglandin-endoperoxidase synthase 2 PTGS2 



Protease inhibitor 1 

Protease nexin 2 PN2 

Protective protein for beta-galactosidase PPGB 

Protein C PROC 

Protein C inhibitor PCI 

Protein S PR0S1 

Prothrombin precursor F2 

Protoporphyrinogen oxidase PPOX 

Purine nucleoside phosphorylase NP 
Purinergic receptor P1 A1 
Purinergic receptor P1 A2 
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PurinGraic rprpntnr P1 A!^ 




NJ 
IN 


Purineroic rprpntnr P9y 1 


P9RX1 


M 
IN 


Piirineraif! rpppntnr P9X 9 


P9RX9 


M 
IN 


PurinerGin rsnpntnr P9X ^ 


P9RX'^ 


NJ 
IN 


Purineraic recentor P2X 4 


P9RX4 


M 
IN 


Purineraic recentor P2X 




NJ 
IN 


Purinsrnic rpcpntor P2X fi 


P9RXfi 


M 
IN 


Purinprnip rpppntnr P9X 7 


P9RX7 


M 
IN 


Piirinornif* rpi^pnfrtr i 


pop VI 


N 


Pi irinornJf^ ro/^or^f/^r POV 1 1 


D0PV1 ^ 


M 
IN 


Piirinprnip rpppntnr 9 


P9RY9 


M 
IN 


Px/n iwato parH^^Y\/lacp 


PP 


C 

c 


Pwnix/sato rIoPcirKrwwisco 
"yruvaiB ucCaruOAyidoo 


pnuA 
ruriM 


n 
t 


Pvn iwafp If in^iGo 


Pk'l R 


t 


PoHivin 
lAaUlAin 


DnY 
KUA 


b 


rxcnin 


DCM 


r- 


Rpnlipa+inn fsipfnr O 
r\c;|Jiiuaii<Ji 1 idUiUl w 




b 




PAPA 


o 


Rptinnip siPiH rpppntor Kots 


PARR 




Retinoic acid receptor, gamma 


RARG 




Retinoid X receptor, alpha 


RXRA 


o 


Retinoid X receptor, beta 


RXRB 


G 


Retinoid X receptor, gamma 


RXRG 




Riiesus blood group, CcEe antigens 


RHCE 


T 
1 


Rliesus blood group, D antigen 


RHD 


-r 
1 


Rhesus blood group-associated glycoprotein RHAG 


1 


Ribosomal protein SI 9 


RPS19 


c- 


RIGUI 


RIGUI 




S100 caicium-binding protein A1 


S100A1 


IN 


S100 calcium-binding protein A2 


S100A2 


M 
IN 


S100 calcium-binding protein A3 


S100A3 


M 
IN 


S100 calcium-binding protein A4 


S100A4 


M 
IN 


S100 calcium-binding protein A5 


S100A5 


M 
IN 


S100 calcium-binding protein A6 


S100A6 


M 
IN 


S100 calcium-binding protein A7 


S100A7 


IN 


S100 calcium-binding protein A8 


S100A8 


Kl 


S100 calcium-binding protein A9 


S100A9 


Kl 

N 


S100 calcium-binding protein B 


S100B 


Kl 


S100 calcium-binding protein P 


S100P 


Kl 

In 


SA homolog 


SAH 


(j 


SAP (SLAM-associated protein) 


SH2D1A 


1 
1 


Secretase, alpha 




M 
IN 


Secretase, beta 




N 


Secretase, gamma 




N 


Selectin E 


SELE 


N 


Selectin L 


SELL 


N 


Selectin P 


SELP 


N 


Serotonin receptor, 5HT1A 


HTR1A 


N 
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oeroionin rec6pior, on i id 


n 1 kjd 


N 


oeroionin receptor, oni lo 


n 1 Kio 


N 


oeroionin recepior, on 1 1 u 


n 1 K lU 


K 1 

N 


oeroionin recepior, on 1 1 c 


n 1 Ki t 


N 


oeroionin recepior, on i i r 


n 1 Kl r 


N 


oeroionin recepior, on i 


n 1 riZfii 


N 


oeroionin recepior, on i /lo 


n 1 rvZD 


Kl 

N 


oeroionin recepior, on i 


n 1 rvcU 


N 


oeroionin recepior, on i o 


n 1 Ko 


N 


berotonin recepior, on 1 4 


HI R4 


N 


oeroionin recepior, on i o 


n I rCD 


K 1 

N 


oeroionin recepior, on i o 


n 1 Kb 


N 


Serotonin receptor, 5HT7 


nTR7 


N 


berum amyioia a 


C A A 

oAA 


T 


Serum amyloid P 


SAP 


T 


Sjoegren (Sjogren) syndrome antigen A1 


SSA1 


1 


Sodium channel, non-voltage gated 1, alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1. beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1 , 


SCNN1G 


N 


gamma 






Sodium channel, voltage gated, type IV, 


SCN4A 


N 


alpha polypeptide 






Sodium channel, voltage gated, type V, alpha SCN5A 


N 


polypeptide 






Sodium channel, voltage-gated, type 1 , beta 


SCN1B 


N 


polypeptide 






Solute carrier family 1 (glutamate 


SLC1A1 


T 


transporter), member 1 






Solute carrier family 1 (glutamate 


SLC1A2 


T 


transporter), member 2 






Solute earner family 10 (sodium/bile acid 


SLC10A1 


1 


cotransporter family),member 1 






Solute carrier family 10 (sodium/bile acid 


SLC10A2 


T 


cotransporter family),member 2 






Solute carrier family 12, member 1 


SLC12A1 


1 


Solute carrier family 12, member 2 


SLC12A2 


T 


Solute canier family 12, member 3 


SLC12A3 


1 


Solute carrier family 2 (facilitated glucose 


SLC2A1 


T 


transporter), member 1 






Solute carrier family 2 (facilitated glucose 


SLC2A2 


1 


transporter), member 2 






Solute carrier family 2 (facilitated glucose 


SLC2A3 


T 


transporter), member 3 






Solute carrier family 2 (facilitated glucose 


SLC2A4 


T 


transporter), member 4 






Solute carrier family 2 (facilitated glucose 


SLC2A5 


T 


transporter), member 5 






Solute carrier family 21 , member 2 


SLC21A2 


T 
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Solute carrier family 21 . member 3 SLC21 A3 T 

Solute carrier family 22, member 5 SLC22A5 T 

Solute carrier family 3 (facilitated glucose SLC3A1 T 
transporter), member 1 

Solute carrier family 4 (anion exchanger). SLC4A1 T 
member 1 

Solute carrier family 4 (anion exchanger), SLC4A2 T 
member 2 

Solute carrier family 4 (anion exchanger), SLC4A3 T 
member 3 

Solute carrier family 5 (sodium/glucose SLC5A1 T 
transporter), member 1 

Solute carrier family 5 (sodium/glucose SLC5A2 T 
transporter), member 2 

Solute carrier family 5 (sodium/glucose SLC5A5 T 
transporter), member 5 

Solute carrier family 5, member 3 SLC5A3 T 

Solute carrier family 6 (GAMMA- SLC6A1 T 
AMINOBUTYRIC ACID transporter), member 
1 

Solute cannier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 T 
transporter, serotonin), member 4 

Solute carrier family 8 (sodium/calcium SLC8A1 T 
exchanger), member 1 

Sonic hedgehog. SHH SHH G 

Sorcin SRI T 

Spectrin alpha SPTA1 S 

Spectrin beta SPTB S 

Sphingomyelinase SMPD1 E 

Stem cell factor SCF G 

Steroid 5 alpha reductase 1 SRD5A1 E 

Steroid 5 alpha reductase 2 SRD5A2 E 

Steroidogenic acute regulatory protein STAR T 

Sterol carrier protein 2 SCP2 J 

Succinate dehydrogenase 1 SDH1 E 

Succinate dehydrogenase 2 SDH2 E 

Succinate thiokinase E 

Superoxide dismutase 1 S0D1 E 

Superoxide dismutase 3 S0D3 E 

Surfeit 1 SURF1 G 

Synapsin 1a & 1b SYN1 N 

Synapsin 2a & 2b SYN2 N 

Synaptic vesicle amine transporter SVAT N 

Synaptobrevin 1 SYB1 N 
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Synaptobrevin 2 SYB2 
Synaptogyrin 

Synaptophysin SYP 

Synaptosomal-associated protein, 25KD SNAP25 

Synaptotagmin 1 SYT1 

Synaptotagmin 2 SYT2 

Syntaxin 1 STX1 

Talin TLN 

T-BOX 1 TBX1 

T-B0X3 TBX3 

TEK, tyrosine kinase, endothelial TEK 

Terminal deoxynucleotidyltransferase TDT 

Tetranectin TNA 
Thiolase, perioxisomal 

Thiopurine S-methyltransferase TPMT 

Thrombin receptor F2R 

Thrombomodulin THBD 

Thrombopoietin THPO 

Thrombospondin THBS1 

Thromboxane A synthase 1 . TBXAS1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thy-1 T-cell antigen THY1 
Thymic humoral factor 

Thymopoietin TMPO 
Thymosin 

Thyroid hormone receptor, alpha THRA 

Thyroid hormone receptor, beta THRB 

TIE receptor tyrosine kinase TIE-1 

Tip-associated protein TAP 

Tissue inhibitor of metalloproteinase 1 , TIMP1 
TIMP1 

Tissue inhibitor of metalloproteinase 2, TIMP2 
TIMP2 

Tissue inhibitor of metalloproteinase 3, TIMP3 
TIMP3 

Tissue inhibitor of metalloproteinase 4. T1MP4 
TIMP4 

Topoisomerase I 



Torticollis, keloids, cryptorchidism and renal TKCR 



dysplasia gene 

Transcobalamin 2, TCN2 TCN2 

Transcription factor 2. hepatic TCF2 

Transferrin TF 

Transferrin receptor TFRC 

Transforming growth factor, beta 2 TGFB2 
Transforming growth factor, beta induced TGFBI 



Transforming growth factor, beta receptor 2 TGFBR2 
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Translocation in renal carcinoma on 


TRC8 


G 


chromosome 8 gene 






Transthyretin 


TTR 


T 


Triosephosphate isomerase 


TPI1 


E 


Tropomyosin 1 alpha 


TPM1 


s 


Troponin C 




S 


Troponin 1 


TNNI3 


s 


Troponin T2, cardiac 


TNNT2 


s 


Tuberous sclerosis 1 


TSC1 


G 


Tuberous sclerosis 2 


TSC2 


G 


Tumour necrosis factor (TNF) receptor 


TRAF1 




associated factor 1 






Tumour necrosis factor (TNF) receptor • 


TRAF2 


1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 


1 


associated factor 3 






Tumour necrosis factor (TNF) receptor 


TRAF4 


1 


associated factor 4 






Tumour necrosis factor (TNF) receptor 


TRAF5 


1 


associated factor 5 






Tumour necrosis factor (TNF) receptor 


TRAF6 


1 


associated factor 6 






Tumour necrosis factor alpha 


TNFA 


1 


Tumour necrosis factor alpha receptor 


TNFAR 


1 


Tumour necrosis factor beta 


TNFB 


1 


Tumour necrosis factor beta receptor 


TNFBR 


1 


Tumour protein p53 


TP53. P53 


G 


Tumour pnDtein p63 


TP63 


G 


Tyrosine hydroxylase 


TH 


E 


Ubiquitin 




G 


Ubiquitin B 


UBB 


G 


Ubiquitin C 


UBC 


G 


UDP-glucose pyrophosphorylase 




E 


UDP-glucuronosyltransferase 1 


ugt1d, UGT1 


E 


UDP-glucuronosyltransferase 2 


UGT2 


E 


Uncoupling protein 1 




T 


Uncoupling protein 3 


UCP3 


T 


Undulin 1 


C0L14A1 


s 


Uridinediphosphate(UDP)-gaiactose-4- 


GALE 


E 


epimerase 






Uroporphyrinogen III synthase 


UROS 


E 


Vacuolar proton pump, subunit 1 


VPP1 


N 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vascular endothelial growth factor ' 


VEGF 


G 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 


Vasoinhibitory peptide 




G 


Vimentin . 


VIM 


1 
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Vinculin S 

Vitamin D receptor VDR G 

Von Hippel-Lindau gene VHL G 

Von Willebrand factor VWF T 

. Werner syndrome helicase WRN G 

Wiskott-Aldrich syndrome protein WASP. THC | 

Wolf-Hirschhorn syndrome candidate 1 gene WHSC1 G 

Wolfram syndrome 1 gene WFS1 s 

Xanthine dehydrogenase XDH E 

Zinc finger protein 3 ZIC3 s 
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Inanineth aspect. 
GASTROINTESTINAL 

The present invention relates to a method of assessing the risk of developing clinical 
or social consequences of dysfiinction, damage or disease of the gastrointestinal tract 
and indicating appropriate therapeutic interventions. 

The gastrointestinal tract stores, digests and absorbs nutrients from foodstuffs and 
eliminates body wastes. The gastrointestinal tract comprises the mouth and salivary 
glands, oesophagus, stomach, small intestine, large intestine, colon and rectum. In 
addition the liver, pancreas, kidney, gall bladder and biliary tract also have major roles 
in the enabling and co-ordination of gastrointestinal function (Weatherall, 
Leadingham and Warrell 1996). 

The regulation of gastrointestinal function is achieved by an extensive series of 
monitoring and feedback systems which include the intrinsic nerves of the enteric 
nervous system, vagal and sympathetic nerves, neuropeptides, hormones and 
transmitters. Together these diverse systems act to link the central nervous system and 
the components of the gastrointestinal tract in order to co-ordinate and control the 
processes regulating the absorption of nutrients and the elimination of wastes. 

The digestive and absorptive process involved in obtaining nutrients from food stuff 
and the physical processes involved in the elimination of wastes have given rise to the 
specialised functions of gastrointestinal tissues. Nutrients in foodstuflFs need to be 
solublised in order for them to be absorbed across the gut wall. Teeth, tongue and the 
acid environment of the stomach are important in liquidising semi-solid foodstuffs, 
thus allowing the breakdown of their constituent molecules into extractable nutrients. 
Because foodstuffs contain potential pathogens and toxins the gut wall must be 
capable of defending and repairing itself and the gastrointestinal tract must have a 
system for rendering harmless potential toxins (the liver). The physical processes 
involved in moving the liquidised foodstuffs through the gastrointestinal tract involve 
the integration of muscular activity (circular and longitudinal muscles) such that flow 
of foodstuffs and subsequent wastes is smooth and largely unidirectional through the 
system. 

Dysfunction, damage or disease of the gastrointestinal tract is characterised by a 

relatively circumscribed range of symptoms including: 

Dysphagia 

Vomiting 

Mouth, neck or abdominal pain 
Diarrhoea 
Constipation 
Gastrointestinal bleeding 
Nutritional disorders 

The diverse nature of the component organs which make up the gastrointestinal tract 
is mirrored in the range of pathological mechanisms which underiie dysfunction. 
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damage and disease of the gastrointestinal tract The syndromes and causes of 
dysfunction, damage and disease of the gastrointestinal system include: 
Dental caries 

Ulceration (e.g. mouth, gastric, intestinal) 

Infection (e.g. herpes simplex, AIDS, helicobacter pylori, hepatitis, shigella) 
Reflux disease 

Smooth muscle disease (e.g. sclerodemia) 

Striated muscle disorders (e.g. inclusion body myositis) 

Tumours 

Malnutrition 

Malabsorption (e.g. coeliac disease, Whipples disease) 

Congenital abnormalities (e.g. oesophageal artresia, Caroli's syndrome) 

Immune disorders (e.g. allergies, Crohn's disease, ulcerative colitis, irritable bowel 

syndrome) 

Disorders of neuronal innervation (Hirschprung's disease) 
Vascular and collagen disorders 

Genetic disorders (e.g. haemochromatosis, galactosaemia, Niemann-Pick disease) 

Bacterial overgrowth 

Toxins/poisons 

Drug use and abuse (e.g. Tacrine, Troglitazone, Paracetamol) 

The range of pathology and thus the impact of such pathology on an individual's 
quahty of life is very broad. A heavy meal can cause a brief episode of discomfort due 
to excess stomach acid and is easily remedied by taking an appropriate antidote, 
whereas tumour metastases affecting the liver compromise the de-toxification systems 
of the body and are a life threatening event. In addition, because the preferred route of 
administering drug therapy is by the oral route (thus exposing the gastrointestinal 
system to the drug and relying on absorption through the gut for entry into the body) 
the pharmacokinetics of many therapeutic interventions are altered by gastrointestinal 
functionality and associated with adverse events characterised by the symptoms of 
nausea, diarrhoea etc (Brody, Lamer and Minneman 1998, British National Formulary 
1998). 

The physiology and control of the body's gastrointestinal system is extremely 
complex and involves the synergistic or inhibitory interaction between multiple 
regulatory pathways and molecular cascades. Variation in the functionality of the 
proteins involved in these processes will, inevitably, cause or have an impact on the 
functioning of these systems or an individuals attempts to minimise damage and 
restore function following dysfunction, damage or disease in these systems. A number 
of constitutional factors are known to impact on the individuals ability to deal with 
and recover from dysfunction, damage or disease of the gastrointestinal tract including 
genetic history, age, sex, nutritional status, pre-existing disease or injury, drug 
treatments and socio-economic circumstances. Genetic variation within individuals is 
also a key factor although the extent and nature of the genes involved and their precise 
impact on prognosis, complications, efficacy of therapeutic intervention and eventual 
recovery of function is largely unknown. 

The individual variability in response to the occurrence of gastrointestinal pathology 
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and the associated variation in symptomatology, response to therapy and adverse 
events resulting from therapeutic interventions lies at the heart of the difficulties 
experienced in the healthcare and social management of dysfunction, damage or 
disease of the gastrointestinal tract. 

We have elaborated on die value and utility to be derived from the gathering together 
of the genes which fonn the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



GASTROINTESTINAL GENE LIST 


nuvaw yene 


Protein 




ayiTiDvJi 


Til notion 


11 beta hydroxysteroid dehydrogenase 2 


HSD11B2 


c 


17beta hydroxysteroid dehydrogenase 1 


HSD17B1 


E 


IZbeta hydroxysteroid dehydrogenase 3 


HSD17B3 


E 


17beta hydroxysterpid dehydrogenase 4 


HSD17B4 


E 


17beta hydroxysteroid oxidoreductase 




E 


2,3-bisphosphoglycerate mutase 


BPGM 


E 


3 beta hydroxysteroid dehydrogenase 2 


HSD3B2 


E 


6-phosphofructo-2-kinase 


PFKFB1 


E 


Acetoacetyl l-CoA-thiolase 


ACAT1 


E 


Acetoacetyl 2-CoA-thiolase 


ACAT2 


E. 


Acetyl CoA carboxylase 


ACC 


E 


Acetyl CoA carboxylase alpha 


ACACA 


E 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Acid phosphatase 2, lysosomal 


ACP2 


E 


Actin, alpha, cardiac 


ACTC 


S 


Actin, alpha, skeletal 


ACTA1 


S 


Actin, alpha, smooth, aortic 


ACTA2 


s 


Actin, beta 


ACTB 


s 


Actin, gamma 2 


ACTG2 


s 


Acyl CoA dehydrogenase, long chain 


ACADL 


E 


Acyl CoA dehydrogenase, medium chain 


ACADM 


E 


Acyl CoA dehydrogenase, short chain 


ACADS 


E 


Acyl CoA dehydrogenase, very long chain 


ACADVL 


E 


Acyl CoA synthetase, long chain. 1 


LACS1 


E 


Acyl CoA synthetase, long chain. 2 


LACS2 


E 


Acyl CoA synthetase, long chain. 4 


ACS4 


E 
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Acyl malonyl condensing enzyme 




E 


Acyl-CoA thioesterase 




E 


Adaptin, beta 3A 


ADTB3A 


T 


Adenine phosphoribosyltransferase 


APRT 


T 


Adenomatous polyposis coll tumour supressor APC 


G 


gene 






Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


ADORA3 


N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCYB 


■ E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






Alanine aminotransferase 




T 


Alan ine-giyoxy late aminotransferase 


AGXT 


E 


Albumin, ALB 


ALB 


T 


Alcohol dehydrogenase 1 


ADH1 


E 


Alcohol dehydrogenase 2 


ADH2 


E 


Alcohol dehydrogenase 3 


ADH3 


E 


Alcohol dehydrogenase 4 


ADH4 


E 


Alcohol dehydrogenase 5 


ADH5 


E 


Alcohol dehydrogenase 6 


ADH6 


E 


Alcohol dehydrogenase 7 


ADH7 


E 


Aldehyde dehydrogenase 1 


ALDH1 


E 


Aldehyde dehydrogenase 2 


ALDH2 • 


••• E 


Aldehyde dehydrogenase 5 


ALDH5 


E 


Aldehyde dehydrogenase 6 


ALDH6 


E 


Aldehyde dehydrogenase 7 


ALDH7 


E 


Aldolase A 


ALDOA 


E 


Aldolase B 


ALDOB 


E 


Aldolase C 


ALDOC 


E 


Aldose reductase 




T 


Aldosterone receptor 


MLR 


G 


Alkaline phosphatase^ liver/bone/kidney 


ALPL 


T 


Alpha 2 macroglobulin 


A2M 


1 
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alphal -antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-actinin 2 


ACTN2 


G 


alpha-actinin 3 


ACTN3 


G 


alpha-amylase 




E 


alpha-dextrinase 




E 


aipha-Galactosidase A 


GLA 


E 


alpha-lcetoglutarate dehydrogenase 




E 


alpha-L-lduronidase 


IDUA 


E 


Aminomethyltransferase 


AMT 


E 


Aminopeptidase P 


XPNPEP2 


E 


Amphiregulin 


AREG 


G 


Amylo-1 ,6-glucosidase 


AGL 


■ E 


Angiopoietin 1 


ANGPT1 


G 


Anglopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


E 


Antidiuretic hormone receptor 


ADHR 


T 


Antithrombin III 


ATS 


E 


AP-2, alpha 


TFAP2A 


G 


AP-2, beta 


TFAP2B 


G 


AP-2, gamma 


TFAP2C 


G 


Apolipoprotein A 1 


AP0A1 


T 


Apoiipoprotein A II 


AP0A2 


T 


Apolipoprotein B 


APOB 


T 


Apolipoprotein CI 


AP0C1 


T 


Apolipoprotein C2 


AP0C2 


T 


Apolipoprotein C3 


AP0C3 


T 


Apolipoprotein D 


APOD 


T 


Apolipoprotein E 


APOE 


T 


Apolipoprotein H 


APOH 


T 


Aquaporin 1 


AQP1 


T 


Aquaporin 2 


AQP2 


T 


Arginine vasopressin 


AVP 


N 


Arginine vasopressin receptor 1A 


AVPR1A 


N 


Arginine vasopressin receptor 1B 


AVPR1B 


N 


Arginine vasopressin receptor 2 


AVPR2 


N 


Arginosuccinate lyase 


ASL 


E 


Arginosuccinate synthetase 


ASS 


E 


Aryl hydrocarbon receptor nuclear translocator 


ARNT 


T ■ 


Arylsulfatase A 


ARSA 


E 


Arylsulfatase B 


ARSB 


E 


Aspartate transaminase 




T 


Aspartylglucosaminidase 


AGA 


E 


Ataxia telangiectasia gene, AT 


ATM 


G 


ATP/ADR translocase 




E 
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Atrial natriuretic peptide 

Atrial natriuretic peptide receptor A 

Atrial natriuretic peptide receptor B 

Atrial natriuretic peptide receptor C 

Autoimmune regulator, AIRE 

Azoospermia factor 1 

beta 2 microglobulin 

beta-galactosidase 

beta-glucosidase, neutral 

beta-Glucuronidase 

beta-ketoacyl reductase 

Bile acid coenzyme A: amino acid 

acyltransferase 

Bile salt export pump 

Bile salt-stimulated lipase 



ANP 

NPR1 

NPR2 

NPR3 

AIRE 

AZF1 

B2M 

GLB1 



BSEP, PFIC2 
GEL 



GUSB 



BAAT 



Bilimbin UDP-glucuronosyltransferase 
Biiiverdin reductase 
Bradykinin receptor B1 
Bradykinin receptor B2 

Branclied chain keto acid dehydrogenase El, BCKDHA 
alpha polypeptide 

Branched chain keto acid dehydrogenase E1 , BCKDHB 

beta polypeptide 

Brush border guanyiyi cyclase 

Ca(2+) transporting ATPase, fast twitch ATP2A1 
Ca(2+) transporting ATPase. slow twitch ATP2A2 
Cadherin E CDH1 
Cadherin EP 

Cadherin N CDH2 
Cadherin P CDH3 
Calcitonin/Calcitonin gene-related peptide CALCA 
alpha 

Calcium channel, voltage-dependent, alpha 1F GACNA1F 
subunit 

Calcium channel, voltage-dependent, Alpha- CACNA1 B 
1B(CACNL1A5) 



Calcium channel, voltage-dependent, Alpha- GACNA1 D 

1D. 

Calcium channel, voltage-dependent, Alpha- CACNA1 E 
1E(CAGNL1A6) 

Calcium channel, voltage-dependent. Alpha- GACNA2 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 

Calcium channel, voltage-dependent. Beta 3 GACNB3 

Calcium channel, voltage-dependent, GACNG2 
Neuronal, Gamma 



Calcium channel, 
1C 



voltage-dependent. 



Alpha- 



CACNA1C 
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Calcium channel, voltage-dependent. T-type 

Calcium sensing receptor CASR 

Calmodulin 1 CALM1 

Calmodulin 2 CALM2 

Calmodulin 3 CALM3 
Calmodulin dependant kinase 

Calmodulln-dependant protein kinase II CAMK2A 

Calnexin CANX 

Canalicular multispecific organic anion CMOAT 
transporter 

Carbamoylphosphate synthetase 1 CPS1 

Carbamoylphosphate synthetase 2 . CPS2 

Carbonic anhydrase 3 CA3 

Carbonic anhydrase 4 CA4 

Carbonic anhydrase, alpha CA1 

Carbonic anhydrase. beta CA2 

Carboxylesterase 1 CES1 

Carboxypeptidase CPN 

Carnitine acylcamitine transiocase CACT 

Carnitine palmitoyltransferase I CPT1A 

Carnitine palmitoyltransferase II CPT2 

Carnitine transporter protein CDSP, SCD 

Cartilage-hair hypoplasia gene CHH 

Catalase CAT 
Cathepsin B 
Cathepsin D . 
Cathepsin E 

Cathepsin G CTSG 
Cathepsin H 

Cathepsin K CTSK 
Cathepsin L 
Cathepsin S 

CD1 CD1 

CD4 CD4 

Cell adhesion molecule, intercellular, ICAM ICAM1 
Ceil adhesion molecule, leukocyte-endothelial, LECAM1 
LECAM (CD62) 

Cell adhesion molecule, liver, LCAM LCAM 

Cell adhesion molecule, neural, NCAM1 NCAM1 

Cell adhesion molecule, neural, NCAM120 NCAM120 

Cell adhesion molecule, neural, NCAM2 NCAM2 
Cell adhesion molecule, platelet-endothelial. PECAM1 
PECAM 

Cell adhesion molecule, vascular. VCAM VCAM1 

c-erbB2 ERBB2 

c-erbB3 ERBB3 

c-erbB4 ERBB4 

Ceruloplasmin precursor CP 
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Chemokine receptor CCR2 


CCR2 


1 


Chemokine receptor CCR3 


CCR3 


1 


Chemokine receptor CCR5 


CCR5 


1 


Chemokine receptor CXCR4 


CXCR4 


1 


Chitotriosidase 


chit 


E 


Chloride channel 5 


CLCN5 


S 


Chloride channel KB 


CLCNKB 


S 


Cholecystokinin 


CCK 


N 


Cholecystoklnin B receptor 


CCKBR 


N 


Cholestasis, progressive familial intrahepatic 1 


FIC1 


G 


gene 






Cholesterol ester hydroxylase 




E 


Choline acetyltransferase 


CHAT 


E 


Chromogranin A 


CHGA 


G 


Chymotrypsinogen 




E 


Citrate synthase 




E 


Clathrin 




T 


Clusterin 


CLU 


G 


CoA transferase 




E 


Cockayne syndrome gene, CKN1 


CKN1 


G 


Collagen 1 alpha 1 


C0L1A1 


S 


Collagen 1 alpha 2 


C0L1A2 


S 


Collagen II alpha 1 


C0L2A1 


S 


Collagen III alpha 1 


C0L3A1 


S 


Collagen iV alpha 1 


C0L4A1 


S 


Collagen IV alpha 2 


COL4A2 


S 


Collagen iV alpha 3 


COL4A3 


S 


Collagen IV alpha 4 


C0L4A4 


S 


Collagen IV alpha 5 


COL4A5 


s 


Collagen IV alpha 6 


COL4A6 


s 


Collagen IX alpha 2 


COL9A2, EDM2 


s 


Collagen IX alpha 3 


COL9A3 


s 


Collagen receptor 


COLR 


s 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen VI alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


COL6A2 


s 


Collagen VI alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L1 1A1 


s 


Collagen XI alpha 2 


C0L1 1A2 


s 


Collagen XVII alpha 1 


C0L17A1 


s 


Colony-stimulating factor 1 


CSF1 


G 


Complement component C1 inhibitor 


C1NH 


1 


Complex 1 




E 


Complex II 




E 


Complex III 




E 
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Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


C-reactive protein CRP 




1 


Creb binding protein 


CREBBP 


G 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cubilin 


CUBN 


T 


Cyclic AlVIP-dependent protein l<inase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 1 B 


PDE1B 


E 


Cyclic nucleotide phosphodiesterase 181 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


'E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


■ E 


Cyclic nucleotide phosphodiesterase 6B 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyclin F 


CCNF 


G 


Cyclin-dependent kinase 2 


CDK2 


G 


Cyclin-dependent kinase inhibitor 1C (P57, 


CDKN1C 


G 


K1P2) 






Cyclooxygenase 1 


COX1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


. .CYP27B1 . . 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 



wo 99/64627 



PCT/GB99/01780 - 



211 



CYP2D6 


CYP2D6 


c 


CYP2E1 


CYP2E1 

W 1 1 1 


F 


CYP2F1 


CYP2F1 

w 1 n ^1 1 


P 


CYP2J2 


PYPP 19 


p 


CYP3A3 


CYP'^A'^ 

w 1 1 \jr\\j 


p 
c 


CYP3A4 




p 
c 


CYP3A5 


GYPSA'S 


p 


CYP3A7 




c 
c 


CYP4A1 1 


nYP4A1 1 


p 


CYP4B1 


CYP4R1 


p 


CYP4F2 


nYP4F9 

W 1 1 *TI ^ 


p 


CYP4F3 




F 






c 


CYP5A1 




p 


PYP7A 


PVP7A 


c 

CI 


PYPft 


T "0 


b 


wV OlCill liWt IClOw 




c 


(^\/<?tflthlnnp hpta ^vnth?5^p 




P 


r^vQtpinp-rich intp^tinsil nrrttpin 

\a/yOiC7ll iC7 1 Iwl 1 11 ILCOLII lai IJIWIC7III 




T 
1 




PPTR 


M 


reaulatnr CFTR 






Cvfitlno^in 

Wjf will IwOll 1 




T 
1 


n\/tiriinp dpaminasp 


PDA 


p 


ri\/tidlnp-^-nrirnp-trinho<5nhf?tp «*\/nthPt5i<5P 

wyuvjiiiw \j |>yiiiiiv7 u ijti/i iwok/i latw oy i lii idaoc 


PTP<s 

w 1 1 O 


p 


(^\/fo^h rr^mp ja 
\^yiUUi IIUi 1 ic a 




p 


v./yiucnroni6 c 




c 
c 


L<Jk,#l II Ul 1 lO \j L/AlUClOW| IVI 1 




p 


(^\/tnkinP-Qiinnrp<5Qi\/P flnfiinflammatnn/ Hriin- 
Vi/y luivii icou^pi cooivo cii iuiiiiictiiiiiiciiui y uiuy' 




1 
1 


hinri inn nrntpin 1 

i^lllVJIIIM L/lwLwIII 1 






Cvtnkinp-sunnrp^^ivp antiinflsmmsitnrv Hn in. 

wyiurviiiw ou^^iGooiv^ cii iiiii iiiai i II I laiui y uiuu 




1 

1 


binding protein 2 






DAX1 nuclear receptor 


DAX1 


1 

1 


Deleted in colorectal carcinoma 


DCC 




Delta aminolevulinate dehydratase 


ALAD 


p 


Delta(4)-3-oxosteroid 5-beta-reductase 




p 


Delta-7-dehydrocholesterol reductase 


DHCR7 


p 


Dihydrodiol dehydrogenase 1 


DDH1 


c 


Dihydrolipoahnide branched chain transacylase DBT ' 


IN 


Dihydrolipoamide dehydrogenase 


DLD 


IN 


DNA glycosylases 




p 


Dopamine beta hydroxylase 


DBH 


E 


Dopamine receptors D1 


DRD1 


N 


Dopamine receptors 02 


DRD2 


N 


Dopamine receptors D3 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 


Dynamin 


DNM1 


G 


Dynein 




G 
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Dystrophia myotonica 
Dystrophia myotonica, atypical 
Dystrophin 
EB1 

Elastase 1 
Elastase 2 

Eiectron-transfering-flavcprotein alpha 

Electron-transfering-flavoprotein beta 

Eiectron-transfening flavoprotein 

dehydrogenase 

Endothelln 1 

Endothelin 2 

Endothelin 3 

Endothelin converting enzyme 
Endothelin receptor type A 
Endothelin receptor type B 
Enolase 

EnoyI Co A isomerase . 
EnoyI CoA reductase 
Enteric lipase 
Enterokinase 

Ephrin receptor tyrosine kinase A 
Ephrin receptor tyrosine kinase B 
Epidemnal growth factor 
Epidemnal growth factor receptor 
Erythrocyte membrane protein band 4.1 
Erythropoietin 

Excision repair complementation group 2 
protein 

Excision repair complementation group 2 
protein 

Eyes absent 1 
Faciogenital dysplasia 
Factor 1 (No. one) 
Factors, properdin 
Factor D 
Factor H 
Factor I (letter I) 
Factor III 
Factor IX 
Factor V 
Factor VII 
Factor VIII 
Factor X 
Factor XI 
Factor XII 
FactorXIII A&B 
FADH dehydrogenase 



DM, DMPK E 

DM2 E 

DMD S 

G 

ELAS1 E 

ELAS2 E 

ETFA T 

ETFB T 

ETFDH E 

EDN1 N 

EDN2 N 

EDN3 N 

ECE1 N 

EDNRA N 

EDNRB N 

EN01 E 

E 
E 
T 

PRSS7, ENTK E 

EPHA G 

EPHB G 

EGF G 

EGFR G 

EPB41 S 

EPO I 

ERCC2 E 

ERCC3 E 

EYA1 G 

FGD1,FGDY T 

F1 I 



HF1 . I 

IF I 

F3 I 

F9 I 

F5 I 

F7 I 

F8 I 

F10 I 

F11 I 

F12 I 

F13A&F13B I 

E 
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Fanconi anemia comnlpmpntation aroun A 


FANCA 


T 


Fanconi anemia comnlpmpntation aroun C 


FANCC 


T 

1 


Fonf^nni Sinoml^i pnmnlomonfsjfir^n nrniin Pi 

PdllUWIII dllClMlCl, VifiJl i IjJtCl 1 iCI ilCtllDI 1 yiUU|J LJ 


PANlPPi 


1 


Pattv/ Sin'ifi hInHlnrt nrnfoinc PARP1 
ndiiy ciutu uiiiuinvj [Jiw/iciiia i /adi i 




1 


Fattv artH hIriHinn nmtpin^ FARP9 


FARP9 


1 


Fattv ariri hinHinn nrntpin*; FARP*^ 






Fattv apiri hinHinn nrntpinQ FARP4 




1 


Fattv arid hinriino nrotpin^ FARPfi 

1 ciiky ciwivi ii^iiiViiiii^ ^.^lubwiiiw 1 fAwi w 




1 
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Fibroblast orowth factor 


FGF1 
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Fihrohlp^t nrowth factor rpcpntor i 
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Plhrnhlact rtm\AiiH fpctr^r rpr'ontor 0 
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b 
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G 
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N 


rruciose- 1 lO'-uipnospnaiase 


rbnl 


b 


nuuuoiUdoc dipiid L. 1 
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Pi icoQvltrancfpracP ^ 
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PI IT9 
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1 
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PI ly^ 


1 
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b 


C^fT micmatch hinHinn nrotpin 
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Galactocprphro^lHa^p 


GAI r 




Galactose l-ohosohate uridvl-transfprasp 

N^aiCIViWww i lWw|^l ICiiw Ul lUjf 1 LI Gil lO 1 ^1 ClOw 


GALT 


F 


Galactosvitransfprase i 

Njciici^iwoy 1 ti Cll loi wi ciow 1 


GT1 




Galactosvltransfprasp ainha 1 3 


GGTA1 




Galactosvltransfprasp bpta 3 ' 


R3GAL T 


G' 


Odldilli 1 
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M 
IN 


r^alsnin rpcpntor 
wdidiiiii icucpiur 
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OrM-INrx 1 


M 
IN 


vjamnria-giuiamyiiransTerase i 




T 
1 


Gamma-giutamyltransferase 2 


GGT2 


T 


Gap junction protein beta 1 


GJB1 


. T 


Gastric inhibitory polypeptide GIP 


GIP 


T 


Gastric inhibitory polypeptide receptor, GIPR 


GIPR 


T 


Gastric Intrinsic factor, GIF 


GIF 


E 


Gastric lipase, LIPF 




T 


Gastrin 


GAS 


G 



wo 99/64627 



PCT/GB99/01780 . 



214 



Gastrin releasing peptide 


GRP 


T 

1 


Gastrin releasing peptide receptor 


GRPR 


T 
1 


Glial-cell derived neurotrophic factor (GDNF) 




N 


receptor 






Glial-cell derived neurotrophic factor, GDNF 


GDNF 


N 


Glucagon receptor • 


GCGR 


v3 


Glucagon synthase 




T 
1 


Glucagon-like peptide receptor 1 


GLP1R 




Glucokinase 


GCK 




Glucose-6-DhosDhatase 


G6PC 


p 


Glucose-6-DhosDhatase translocase 


G6PT1 

Wl 1 1 




Glucose-6-DhosDhats dGhvdroaenas^ 


G6PD 


p 


Glucosidase, acid alpha 


GAA 


F 


Glutamate dehvdroaenase 




P 


Glutamine synthase 




F 


Glutamlne transporter 




T 
1 


Glutathione 


GSH 


T 
1 


Glutathione peroxidase, GPX2 


GPX2 




Glutathione S-transferase, GSTZ1 


GSTZ1 


F 


Glvceraldehvde-3-DhosDhate dehvdroaenase 


GAPDH 


F 


GAPDH 






Glycerol kinase 


GK 




GIvcinamide ribonucleotide fGAR^ 


GART 


p 


transformvlase 

fci Ml 1 w Illy lu wv 






C^lx/clnp HphvHrnnpn?)^^ 

x^iy wii Uwi ly ui wuci laow 




c 
c 


Glvcnnpn branchino pnyvmp 


GRF1 


— 
c 


Glvcooen Dhosohorviase 


PYGL 


p 


Glvcooen svnthase 1 (muscled 


GLYS1 


p 


Glvcooen svnthase 2 fliver^ 


GYS2 


F 


Glycosyltransferases, ABO blood group 


ABO 


F 


Gonadotropin releasing hormone 


GNRH 




Goosecoid GSC 




G 


Growth arrest-specific homeobox 


GAX 




Growth hormone receptor 


GHR 


G 


Guanyiin 


GUCA2 


T 
1 


H(+), K(+) - ATPase 


ATP4B 


N 


Haem oxygenase 




T 


Haemoglobin alpha 1 ' 


HBA1 


T 


Haemoglobin alpha 2 


HBA2 


T 


Haemoglobin beta 


HBB 


T 


Haemoglobin delta 


HBD 


T 


Haemoglobin gamma A 


HBG1 


T 


Haemoglobin gamma B 


HBG2 


T 


Haemoglobin gamma G 


HBGG 


T 



Heat shock protein. HSP60 
Heat shock protein, HSP70 
Heat shock protein. HSP90 
Heat shock protein, HSPA1 
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Heat shock protein, HSPA2 

Heparan sulfanriidase 

Heparin binding epidermal growth factor 

Heparin Cofactor II 

Hepatic nuclear factor-3-beta 

Hepatic nuclear factor-4-alpha 

Hepatitis B virus integration site 1 

Hepatitis B virus integration site 2 

Hepatocyte growth factor 

Hermansky-pudlak syndrome gene 

Hexokinase 1 

Hexokinase2 

Hexosaminidase A 

Hexosaminidase B 

Histamine receptors, HI 

Histamine receptors, H2 

Histamine rec^ptors, H3 

Histatin 1 

Histatin 2 

Histatin 3 

HLA-B associated transcript 1 

HMG-CoA lyase 

HMG-CoA reductase 

HMG-CoA synthase 

Holocarboxylase synthetase 

Homione-sensitive lipase 

Hydroxyacyl glutathione hydrolase 

Hypoxanthine-guanine 

phosphoribosyltransferase, HGPRT 

IC7 A and B 

Iduronate 2 sulphatase 

Immunoglobulin E (IgE) reponsiveness gene 

Immunoglobulin E (IgE) serum concentration 

regulator gene 

Immunoglobulin gamma (IgG) 2 
Immunoglobulin heavy mu chain 
Immunoglobulin J polypeptide 
Immunoglobulin kappa constant region 
Immunoglobulin kappa variable region 
Inhibin, alpha 
Inhibin, beta A 
Inhibin, beta B 
Inhibin, beta C 

Inositol 1 .4,5-triphosphate receptor 3 
Insulin 

Insulin receptor 
insulin-like growth factor 1 
Insulin-like growth factor 1 receptor 



HBEGF 

HCF2 

HNF3B 

HNF4A 

HVBS1 

HVBS6 

HGF 

HPS 

HK1 

HK2 

HEXAJSD 
HEXB 



HTN3 

BAT1 

HMGCL 

HMGCR 

HMGCS2 

HLCS 

HSL 

HAGH 

HPRT 



IDS 

IGER 

IGES 

IGHG2 

IGHM 

IGJ 

IGKC 

IGKV 

INHA 

INHBA 

INHBB 

INHBC 

ITPR3 

INS 

INSR 

IGF1 

IGF1R 
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Insulin-like growth factor 2 


IGF2 




Insulin-like arowth factor 2 receotor 


IGF2R 

IV^I £ml \ 




Integrin beta 1 


ITGB1 




Intearin beta 2 


ITGB2 


o 


Integrin beta 3 


ITGB3 




Integrin beta 6 


ITGB6 




Integrin, alpha M 


ITGAM 




Integrin, alpha X 


ITGAX 


r2. 
O 


Inter-alpha-trypsin inhibitor, lATI 
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Interferon aloha 


IFNA1 
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III iWl 1 Wl Wl 1 kbi 
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Intprlpiikinnt ^ in 
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II in 
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11 inp 
IL 1 Ur\ 




InterieukinnL^ 11 

II Ifcwl 1 wUirMI It 1 ^ J 1 1 


II 11 

IL. 1 1 




Intpripukinni ^ 11 rpppntnr 


II IIP 
IL 1 1 r\ 




IntpripiikinOI ^ 19 


11 i 9 
IL ic. 




Intpripiikinni ^19 rpppntnr hpf^i 1 


II 19RR1 
IL l^L.^\0 1 




lntprlpiikin/II ^ l'^ 


II 1^% 
IL lO 




Interleukinni ^ 13 rpnentnr 


II i^R 




intpHpiikinni ^ 9 

1 1 iiwi lUwIrVil I^IL_y ^ 


II 0 
IL^ 




InterieukinHL^ 2 recpntor ;3lnhr) 

■ I iiwi iwUfxii i^ik>y ^ iwww|JLWi, aiL/i ICI 


II 9RA 




InterleukinnL^ 9 rpppntnr namina 

11 iiwi iwuixii 1^1 ^ iwww^iiwi, uaiiiiiia 


II 9Rn 




InterieukinflL^ 3 


II 3 




Interlsukihni ^ 3 rpppntnr 

1 1 llwl 1 wWI rVtl 1^1 L.y \J 1 www^ivJI 


II 3R 




InterleukinnL) 4 


IL4 




Intprlpiikinni ^ 4 rpppntnr 

11 llwl I^Uixll II 1 1 *T 1 CwwI^lWI 


II ^R 




InterieukinHL^ 5 


II R 




1 ntprf PL ikinHI ^ ^ rpppntnr 


II ^R 




Interleukin^L^ fi 


ll-U 




IntGrieukinnL ^ 6 rpppntnr' 

1 1 ll^l 1 WUlXII 1^1 La J \J 1 WwClk^LWl 


II fiR ' 




InterleukinnL^ 7 

111 1 1 W U l\l 1 1 V 1 ^ / ' 


II 7 




InterlGukinnL^ 7 recentor 


II 7R 




Interleukin(IL) 8 


IL8 


1 


Interleukin(IL) 8 receptor 


IL8R 




Interleukin(IL) 9 


IL9 




Interleukin(IL) 9 receptor 


IL9R 




Interleukin(IL) receptor antagonist 1 


IL1RN, IL1RA 




Intestinal alkaline phosphatase lAP 




T 


Islet amyloid polypeptide 


lAPP 


N 


Isocitrate dehydrogenase 




E 
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Isovaleric acid CoA dehydrogenase IVD E 

Kallikrein3 KAK3 I 

Kallman syndrome gene 1 KAL1 G 

Ketohexokinase KHK E 

ketolase E 

Kininogen, High molecular weight KNG I 

Kynurenine hydroxylase E 

Kynureninease E 

Lactase E 

Laminin 5, alpha 3 LAMA3 G 

Laminin 5, beta 3 LAMB3 G 

Laminin 5, gamma 2 LAMC2 G 

Laminin M LAMM G 

Laminin receptor 1 LAMR1 G 
Latent transforming growth factor-beta binding LTBP2 . G 
protein 2 

Lecithin-cholesterol acyltransferase LCAT E 

Leptin LEP G 

Leptin receptor LEPR G 

Leukocyte-specific transcript 1 LST-1 I 

Leukotriene A4 hydrolase I 

Leukotriene A4 synthase LTA4S E 

Leukotriene B4 receptor I 

Leukotriene 84 synthase LTB4S E 

Leukotriene C4 receptor I 

Leukotriene C4 synthase LTC4S E 

Leukotriene D4/E4 receptor I 

LIM homeobox protein 1 LHX1 G 

LIM homeobox transcription factor 1 . beta LMX1 B G 

Lipoamide dehydrogenase OGDH E 

Lipoprotein lipase LPL I 

Lipoprotein receptor, Low Density LDLR T 

Lipoprotein. High Density HDLDT1 T 

Lipoprotein, Intermediate Density T 

Lipoprotein, Low Density 1 T 

Lipoprotein. Low Density 2 T 

Lipoprotein. Very Low Density VLDLR T 

Low density lipoprotein receptor-related protein LRP . ^' T 
precursor 

Lymphoid enhancer-binding factor LEF-1 G 

Lysosomal acid lipase LlPA E 

Lysozyme LYZ I 

MAD (mothers against decapentaplegic, MADH4 G 
Drosophila) homologue 4 

MADS box transcription-enhancer factor 2A MEF2A G 

MADS box transcription-enhancer factor 2B MEF2B G 

MADS box transcription-enhancer factor 2C MEF2C G 

MADS box transcription-enhancer factor 2D MEF2D G 
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Malonyl CoA decarboxylase 
Malonyl CoA transferase 
Maltase-giucoamylase 
Mannosidase, alpha B lysosomal 
Marenostrin 

MAX-interacting protein 1 
MEK kinase. MEKK 
Melanocortin 2 receptor 
Melanocortin 4 receptor 
Menln 

Metallothionein 

Mevalonate kinase' 

MHC Class I: A 

MHO Class I: B 

MHC Class I: C 

MHC Class I: LMP-2, LMP-7 

MHC Class I: Tap1 

MHC Class II: DP 

MHC Class II: DQ 

MHC Class II: DR 

MHC Class II: Tap2 

MHC Class ll:Complementation group A 
MHC Class ll:Complementation group B 
MHC Class IkComplementation group C 
MHC Class ll:Complementation group D 
Microsomal triglyceride transfer protein 
Mitochondrial trifunctional protein, alpha 
subunit 

Mitochondrial trifunctional protein, beta subunit 
Molybdenum cofactor synthesis 1 
Molybdenum cofactor synthesis 2 
Monoamine oxidase A 
Monoamine oxidase B 
Motilin 

Msh homeobox homolog 2 
Mucin 18 
Mucin, MUC2 

Mucin. MUC5AC - , • 

Mucin, MUC6 

Mucolipidoses 

Mulibrey nanism 

Muscarinic receptor, M1 

Muscarinic receptor. M2 

Muscarinic receptor, M3 

Muscarinic receptor, M4 

Muscarinic receptor, M5 

Muscle phosphorylase 

Mutated in colorectal cancers, MCC 



MANB 
MEFV 
MXI1 

MC2R 
MC4R 
MEN1 

MVK 



ABCR. TAP1 
HLA-DPB1 



TAP2, PSF2 

MHC2TA 

rfxank 

RFX5 

RFXAP 

MTP 

HADHA 

HADHB 

M0CS1 

M0CS2 

MAOA 

MAOB 

MLN 

MSX2 

MUC18 



GNPTA 

MUL 

CHRM1 

CHRM2 

CHRM3 

CHRM4 

CHRM5 

PYGM 

MCC 



E 
E 
E 
E 
T 
G 
E 
T 
T 
G 
T 
E 



T 
E 

E 
E 
E 
E 
E 
G 
G 
T 
T 
T 
T 
E 
T 
N 
N 
N 
N 
N 
E 
G 
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MutL homolog 1 
MutS homolog 2 
MutS homolog. 3 
Myoglobin 
Myosin 15 
Myosin 5A 
Myosin 6 
Myosin 7A 
Myosin, cardiac 
Myosin, light chain 2 
Myosin, light chain 3 
Myotubularin 
Na+. K+ ATPase, alpha 
Na+, K+ ATPase, beta 1 
Na+. K+ ATPase, beta 2 
Na+, K+ ATPase, beta 3 
Na+/H+ exchanger 1 
Na+/H+ exchanger 2 
Na+/H+ exchanger 3 
Na+/H+ exchanger 4 
Na+/H+ exchanger 5 

Na-i-coupled glucose/galactose transporter 

N-acetylgalactosamine-6-sulfate sulfatase 

N-acetylglucosamine-6-sulfatase 

N-acetylglucosamlnidase, alpha 

NADH dehydrogenase 

NADH dehydrogenase (ubiquinone) Fe-S 

protein 1 

NADH dehydrogenase (ubiquinone) Fe-S 
protein 4 

NADH dehydrogenase (ubiquinone) 
flavoprotein 1 

NADH-cytochrome b5 reductase 
NADPH-dependent cytochrome P450 
reductase 
NB6 

Nephrolithiasis 2 
Nephronophthisis 1 
Nephronophthlsis 2 
Nephrosis 1 
Nerve growth factor 
Nerve growth factor receptor 
Neuraminidase slalldase 
Neurofibromin 1 
Neurofibromin 2 
Neurokinin A 
Neurokinin B 
Neurotensin 



MLH1 G 

MSH2 G 

MSH3 G 

T 

MY015 S 

MY05A S 

MY06 S 

MY07A S 

MYH7 S 

MYL2 S 

MYL3 S 

MTM1 S 

ATP1A1 G 

ATP1B1 G 

ATP1B2 G 

ATP1B3 G 

NHE1 T 

NHE2 . T 

NHE3 T 

NHE4 T 

NHE5 T 

T 

GALNS E 

GNS E 

NAGLU E 

E 

NDUFS1 E 

NDUFS4 ■ E 

NDUFV1 E 

DIA1 E 

PGR E 

I 

NPHL2 T 

NPHP1 T 

NPHP2 T 

NPHS1 T 

NGF G 
NGFR ' G 

NEU T 

NF1 G 

NF2 ■ ■ . G 

NKNA N 

NKNB N 

NTS N 
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Neurotensin receotor 


MTQRi 


Ki 

IN 


Notch liaand - iaaaed 1 




\3 


Nuclear factor I-kaooa-B-like oene 


IKRI 
liXDL. 


1 
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Oncoaene ERB 




r> 


Oncoaene ERB2 




V3 


Oncogene ERBA 




r> 


Oncoaene ERBAL2 






Oncoaene GLI1 




G 


Oncoaene GLI2 
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OncQOpnp Cn\ 1^ 


OLIO 
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OncoQpnp mpt 


MPT 
IViC 1 
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V../I iv/L/^oi ic iiiyu 


M Y D 
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G 
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G 
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UrIN 
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G 
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DA YQ 

"Mao 


G 


f^strAri H^v H^mo/^ft^ nono A 

i^diiou uua nuiii&uiic ycMc d 


DA Yft 


G 


r^diicu uoa nurriouiiu y6ne 0 


DA VQ 

rAAo 


G 


r dirTiiioyi-prijiein iniuesierase 


DDT 

rr 1 


T 


r^dnLrrcduc dmyidoe 




E 


Panprpatip polinaQP 




T 


Pancrpatin lina^p 


PMI IP 


r- 


Panrrpatip lina^P rplafpH nrnfpin i 


PI DDi 


b 


Panrrp^itlp HnaQP rpiatprf nrnfoin 0 
r aiiWlCaLIk^ iipdoc ICldlCU UiUlClli ^ 


Dl PDO 


E 


i^ai dvjAUi idoc? 1 WIN 1 


rUNl 


E 


Paraoyona^p PON9 


Pn M9 


b 


Paranynna^p POM'*^ ' ' 




b 


Parafhx/rniH hnrmnnp 


DTI4 

1 r! 


G 


Parathx/rniH hnnrinno rf^e^t^nfnr 


n 1 PlrN I 


G 


Parathyroid hormone related-peptide 


PTHrP 

1 1 1 1 1 1 




Parathyroid hormone-like hormone 


PTHLH 


G 


Parvalbumin 


PVALB 


G 


Patched (Drosophlla) homolog, PTCH 


PTCH 


G 


Pepsin 




T 


Pepsinogen 




E 


Peptidases A 




T 


Peptidases B 




T 
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Peptidases C 
Peptidases D 
Peptidases E 
Peptidases S 
Peroxidase, salivary 
Peroxisomal membrane protein 1 
Peroxisomal membrane protein 3 
Peroxisome biogenesis factor 1 
Peroxisome biogenesis factor 19 
Peroxisome biogenesis factor 6 
Peroxisome biogenesis factor 7 
Peroxisome receptor 1 
Phenylalanine monooxygenase 
Phosphatase & tensin homolog 
Phosphate regulating gene with homologies to 
endopeptidases on the X chromosome 
Phosphoenolpynjvate carboxykinase 
Phosphofnjctokinase, liver 
Phosphofmctokinase, muscle 
Phosphoglucomutase 
Phosphoglucose isomerase 
Phosphoglycerate kinase 1 
Phosphoglycerate mutase 2 
Phospholipase A2, group 10 
Phospholipase A2, group IB 
Phospholipase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2, group 4A 
Phospholipase A2, group 4C 
Phospholipase A2, group 5 
Phospholipase A2, group 6 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
Phospholipase C gamma 
Phosphomannomutase 2 
Phbsph'omannomutase-2 
Phosphomannose isomerase-1, PMI1 
Phosphoribosyl pyrophosphate synthetase 
Phosphorylase kinase deficiency, liver 
Phosphorylase kinase, alpha 1 (muscle) 
Phosphorylase kinase, alpha 2 
Phosphorylase kinase, beta 
Phosphorylase kinase, delta 
Phosphorylase kinase, gamma 2 
Plasminogen 

Plasminogen activator inhibitor 1 



PEPD 



SAPX 

PXMP1 

PXMP3 

PEX1 

PEX19 

PEX6 

PEX7 

PXR1 

PTEN 
PHEX 

PCK1 
PFKL 
PFKM 

GPI 

PGK1 

PGAM2 

PLA2G10 

PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PLA2G5 

PLA2G6 



PLCD1 

PLCG1 

PMM2 

PMM2 

MPI 

PRPS1 

PHK 

PHKA1 

PHKA2 

PHKB 

PHKG2 

PLG 

PAI1 



T 
T 
T 
T 
E 
S 
T 
T 
T 
T 
T 
T 
E 
G 
G 

E 
E 
E 
E 
E 
E 
E 



G 
T 
T 
E 
E 
E 
E 
E 
E 
E 
E 
E 
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Plasminogen activator inhibitor 2 
Plasminogen activator receptor, Urokinase 
Plasminogen activator. Tissue 
Plasminogen activator. Urokinase 
Platelet derived growth factor 
Platelet derived growth factor receptor 
Platelet monamine oxidase 
Platelet-activating factor receptor 
Polycystic kidney and hepatic disease 1 
Polycystin 1 
Polycystin 2 

Polymorphonuclear elastase 

Potassium inwardly-rectifying channel J1 

Potassium inwardly-rectifying channel J11 

Potassium voltage-gated channel E1 

Prekallikrein 

Preproenkephalin 

Preproglucagon 

Preproglucagon 

Preproinsulin 

Procollagen N-protease 

Proline dehydrogenase 

Proline-rich protein BstNl subfamily 1 

Proline-rich protein BstNl subfamily 3 

Proline-rich protein BstNl subfamily 4 

Prolyl-4-hydroxylase 

Pro-melanin-concentrating honrnone 

Proopiomelanocortin 

Prosaposin 

Prostacyclin synthase 

Prostaglandin 15-OH dehydrogenase 

Prostaglandin D - DP receptor 

Prostaglandin E1 receptor 

Prostaglandin E2 receptor 

Prostaglandin E3 receptor 

Prostaglandin F - FP receptor 

Prostaglandin F2 alpha receptor 

Prostaglandin 12 receptor 

Prostaglandin IP receptor 

Protease inhibitor 1 

Protective protein for beta-galactosidase 
Protein C 

Protein C inhibitor . 
Protein kinase B 
Protein S 

Protein tyrosine phosphatase, non-receptor 
type 12 

Prothrombin precursor 



PAI9 


c 
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Trehalase 

Triosephosphate isomerase 
Trypsin inhibitor 
Trypsinogen 1 
Trypsinogen 2 

Trypsinogen activation peptide 

Tuberous sclerosis 1 

Tuberous sclerosis 2 

Tumour necrosis factor (TNF) receptor 

associated factor 1 

Tumour necrosis factor (TNF) receptor 
associated factor 2 

Tumour necrosis factor (TNF) receptor 
associated factor 3 

Tumour necrosis factor (TNF) receptor 
associated factor 4 

Tumour necrosis factor (TNF) receptor 
associated factor 5 

Tumour necrosis factor (TNF) receptor 

associated factor 6 

Tumour necrosis factor alpha 

Tumour necrosis factor alpha receptor 

Tumour necrosis factor beta 

Tumour necrosis factor beta receptor 

Tumour protein p53 

Tumour protein p63 

Tumour suppresssor gene DRA 

Tyrosinase 

UDP-glucose pyrophosphorylase 
UDP-giucuronosyltransferase 1 
UDP-glucuronosyltransferase 2 
Urjdinediphosphate(UDP)-galactose-4- 
epimerase 

Uroporphyrinogen decarboxylase 
Uroporphyrinogen Ml synthase 
Vasoactive intestinal polypeptide 
Vasoactive intestinal polypeptide receptor 
Vasoinhibitory peptide 
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Von Hippel-Lindau gene 

Von Willebrand factor 

Wiskott-Aldrich syndrome protein 
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Xeroderma pigmentosum, complementation 
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In a tenth aspect. 
RESPIRATORY SYSTEM 

The present invention relates to a method of assessing the risk of developing clinical 
or social consequences following dysfimction, damage or disease of the respiratory 
system and indicating appropriate therapeutic interventions. 

The human body has an absolute requirement for oxygen in order to carry out the 
basic metabolic processes required for survival. The portal of entry for oxygen is the 
respiratory system (mouth, nose, trachea, bronchi, bronchioles, alveoli and the 
vascular elements which transport oxygen, pulmonary arteries, veins, capillaries and 
lymphatic tissues). The respiratory system is required to work 24 hours a day for a 
lifetime. Despite the exposure of the respiratory system to pollution and airborne 
pathogens the systems capacity for defence and repair enables it to ward off pathology 
and continue nomial function. However, excessive pollution or a compromised 
defence system will lead to damage and disease. For example, smoking which is now 
known to damage lung function leading to infection and tumourigenesis, and defects 
such as cystic fibrosis where mutations in lung proteins lead to a compromise in 
function and susceptibility to infections. 

The major functions of the respiratory system include: 

• Pumping gases mto and out of the body. 

• Gas exchange (oxygen into the body and carbon dioxide out of the body). 

• Matching oxygen supply to bodily requirements. 

These functional requirements place considerable demands on the structural 
organisation of the lungs. In order to facilitate gas exchange the surface area of air 
^lood contact must be as large as possible (the surface area of the lungs is almost the 
size of a tennis court, Weatherall, Leadingham and Warrell 1996). In addition, the 
tissue barrier between air and blood must be as thin as possible. These requirements 
lead directly to the specialised stmctiues seen the tissues of the respiratory system. 

The specialised tissues mediating air/blood contact (alveoli) need to be supported 
during the pumping movements of the lung and this is achieved by the presence of the 
peripheral fibre system which encases the tissues (in close aposition to blood vessels) 
from the hilum to the visceral pleura. The tissues which make up the gas exchange 
stuface in the alveoli must be capable of allowing blood access to the oxygen and of 
defending and repairing themselves when damaged by airborne contaminants or 
pathogens. The alveoli are composed of three layers of cells, the epithelium (lining the 
air spaces composed of type I and type II - secretory cells), an interstitial layer 
housing the connective tissue and an endothelium lining the capillaries. In addition 
there are alveolar macrophages which represent a core feature of the tissue defence 
system. One of the important aspects of type II cell function is the secretion of 
surfactants (primarily DPPC - dipalmitoylphosphatidylcholine with a number of 
apoproteins SP-A, SP-B, SP-C)) which act to reduce the surface tension at the air 
water interface and prevent the surfaces of the alveoli sticking to each other. The 
control of surfactant synthesis and its removal are tightly regulated (by neurohumoral 
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pathways and vagal stimulation). The control of surfactant production is particularly 
important in the foetus during lung development. 

Alveolar macrophages are present within the liquid layer of surfactant. These cells act 
as the first line of defence in order to intercept and remove luiwanted or foreign 
materials on the surface of the lungs. They co-operate in their defence activity with 
interstitial macrophages, histiocytes, leucocytes, and mast cells. 

In situations where alveolar cell activity cannot cope with environmental damage (e.g. 
inhalation of toxic fumes, massive blood loss) the epithelium can become damaged 
beyond its capacity to repair and so the alveoli become oedematous leading to a loss 
of the gas exchange function. This situation requires intensive medical management 
and in many cases will lead to permanent loss of lung functionality. The situation can 
be excaberated if there is a significant inflammatory reaction within the lung tissues 
(e.g. chronic bronchitis, emphysema, asthma, lung transplant rejection etc.). 

The lung has a series of 'housekeeping' processes which are essential in order to 
maintain its normal function (Weatherall, Leadingham and Warrell 1996): 

• Surfactant synthesis and release in order to promote and maintain a low surface 
tension in alveoli. 

• Clearance of particulate matter and identification of potential pathological 
inflammatory reactions and pathogens. 

• Regulation of smooth muscle tone in vascular walls and lung tissues. 

• Clearance of fluids to prevent oedema. 

• Regulation of hormones in the pulmonary capillary endothelium. 

Failure to maintain normal housekeeping functions can lead to a wide variety of 
conditions such as chronic obstructive pulmonary disease, asthma, diffuse interstitial 
fibrosis, alveolar filling, adult respiratory distress syndrome, pulmonary vascular 
disease. Such houskeeping functions are also readily compromised by the presence of 
tumours within the respiratory system. . 

The effect of dysfunction, damage or disease in the respiratory system will often 
manifest itself as cough (a defensive reflex designed to clear the lower respiratory 
tract), breathlessnes (this symptom ranges from shortness of breath following exercise 
to severe breathing problems whilst lying in bed) and chest pain (only the upper 
respiratory tract and parietal pleura are sensitive to pain). Further detailed examination 
of the patient including an assessment of other physical signs (e.g. abnormalities in 
shape of chest wall, cyanosis, clubbing of fingers, eczema, uticaria, sarcoidosis, 
tuberous sclerosis, abnormalities in the cardiovascular system or swelling in the 
lymphatic system) and imaging studies in order to identify specific syndromes or 
diseases. 

The clinical spectrum of the dysfunction, damage and disease of the respiratory 

system is broad and includes: 

Allergic rhinitis ('hay fever'). 

Airway obstruction (e.g tumours, foreign body). 
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Asthma. 
Cystic fibrosis. 
Bronchiectasis. 

Chronic obstructive pulmonary disease. 

Difiuse parenchymal lung disease. 

Cryptogenic fibrosing alveolitis. 

Pulmonary vasculitis. 

Pulmonary haemorrhagic disorders. 

Allergic alveolitis. 

Sarcoidosis. 

Toxin induced damage. 

Pleural disease. 

Scoliosis. 

Neoplasia. 

Sleep related apnoea*s 

Upper respiratory tract infections (e.g. Coxsackie A, echovirus, influenza, 
coronavirus, mycoplasma, staphylococcus). 

Lower respiratory tract infections (e.g. respiratory syncitial virus, influenza, measles, 
rhinovirus, pneumococcus, legionella, mycoplasma, tuberculosis). 

Some groups of patients such as those with AIDS, or undergoing immunosuppression 
therapy following transplants or chemotherapy are particularly susceptible to 
infections of the respiratory system. Pufanonary involvement can also be prominent in 
systemic collagen-vascular diseases (e.g. rheumatoid arthritis, systemic lupus 
erythromatosus, ankylosing spondylitis). 

Therapeutic approaches to dysfunction, damage and disease of the respiratory system 
include, antibiotics, antiviral agents, cytotoxic chemotherapy (for lung tumours), anti- 
inflammatory therapies (for asthma) and approaches to gene therapy (for inherited 
disorders such as cystic fibrosis). In addition surgical approaches such as resection or 
transplantation dramatically improve the chances of survival of patients with disorders 
such as lung cancer and puhnonary hypertension (although the issue of tissue rejection 
remains a problem). In cases where surgery or transplantation is inappropriate (e.g 
deep coma following head injury, in patients with respiratory failure due to muscular 
or skeletal disorders or in patients undergoing chest surgery) machine assisted 
ventilation has made significant progress. 

However, many of these drugs also have side-effects such as sedation, orthostatic 
hypertension, sexual dysfiinction, reflex tachycardia and impaired cognition (Brody, 
Lamer and Miimeman 1998, British National Formulary 1998). As a result of the side 
effects and the disordered mental state of many patients compliance in drug therapy is 
a significant issue in healthcare management. Such problems can be greatly magnified 
when dealing with patients with a personality disorder. 

The physiology and control of the body's respiratory system is extremely complex 
and involves the synergistic or inhibitory interaction between multiple regulatory 
pathways and molecular cascades. Variation in the fimctionality of the proteins 
involved in these processes will, inevitably, cause or have an impact on the 
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functioning of these systems or an individuals attempts to minimise damage and 
restore function following dysfunction, damage or disease in these systems. A number 
of constitutional factors are known to impact on the individuals ability to deal with 
and recover from clinical or social consequences following dysfunction, damage or 
disease of the respiratory system including genetic history, age, sex, nutritional status, 
pre-existing disease or injury, drug treatments and socio-economic circumstances. 
Genetic variation within individuals is also a key factor although the extent and nature 
of the genes involved and their precise impact on prognosis, compUcations, efficacy 
of therapeutic intervention and eventual recovery of fimction is largely unknown. 

The individual variability in response to the occuirence of dysfunction, damage or 
disease of the respiratory system and the associated variation in symptomatology, 
response to therapy and adverse events resulting from therapeutic interventions lies at 
the heart of the difficulties experienced in the healthcare and social management of 
respiratory system dysfunction, damage and disease. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below; 

KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N ^ NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



RESPIRATORY GENE LIST HUGO gene Protein 

symbol function 

1 1 beta hydroxysteroid dehydrogenase 2 HSD1 1 B2 E 

2.3-bisphosphoglycerate mutase BPGM E 

3 beta hydroxysteroid dehydrogenase 2 HSD3B2 E 

Acetoacetyl 1-CoA-thiolase ACAT1 E 

Acetoacetyl 2-CoA-thiolase ACAT2 E 

Acetyl CoA synthase E 

Acetylcholine receptor, nicotinic, gamma CHRNG N 

Acetylcholinesterase ACHE E 

Aconitase E 

Acyl CoA dehydrogenase, long chain ACADL E 

Acyl CoA dehydrogenase, medium chain ACADM E 

Acyl CoA dehydrogenase, short chain ACADS E 

Acyl CoA dehydrogenase, very long chain ACADVL E 

Adaptin. beta 3A ADTB3A T 

Adenosine deaminase ADA E 

Adenosine receptor A1 AD0RA1 N 
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A r^/^D A o 
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AUUY1 


E 


Muenyiaie cyclase ^ei 


AUUYz 


E 


/Auciiyioic uyoidoe o 


AUUYo 


E 


rNU6nyiai6 .cyciase *f 


AlJLrY4 


E 


Muenyiaie cyclase o 


AUUYo 


E 


Auenyiaie cyclase o 


AuCYo 


E 


Aaenyiaie cyclase f 


ADCY7 


E 


MuenyiaLe cyclase o 


ADCYo 


E 


Muenyiaie cyclase y 


ADCY9 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Aurenergic receptor, aipnaz 


ADRA2 


N 


Marenergic receptor, oeiai 


ADRB1 


N 


Murenergic reicepior, oeiaz 


A rM3DO 

ADRB2 


N 


Aurenergic receptor, Detao 


ADRB3 


N 


Aarenocorticotropnic normone (ACi n) 


ACTHR 


G 


receptor 






AIDUmin, ALo 


A 1 n 

ALB 


T 


Alcohol dehydrogenase 1 


ADH1 


E 


Alcohol dehydrogenase 2 


ADH2 


E 


Alcohol dehydrogenase 3 


ADH3 


E 


Alcohol dehydrogenase 4 


ADH4 


E 


Alcohol dehydrogenase 5 


ADH5 


E 


Alcohol dehydrogenase 6 


ADH6 


E 


Alcohol dehydrogenase 7 


ADH7 


E 


Alaoiase A 


ALDOA 


E 


Miuoiase D 


ALDOB 


E 


AiQoiase u 


ALDOC 


E 


Aioosterone receptor 


MLR 


G 


Aipiia ^ inacrogiouuiin 


AzM 


1 


oipna 1 "aniicnymoirypsin 


A A/^T 

AACT 


E 


aipiid 1 -dniiirypsin 


PI 


E 


aipiiaZ-ariiipicaornin 


Dl 1 

PLI 


E 


oipna-actinin z 


ACTN2 


G 


cNpilca'aCUnin O 


ACTNo 


G 


aipria-oaiaciosioase a 


GLA 


E 


dipna-KeLogiuiarate aenyarogenase 




E 


Arninopepiiuase r 


XPNPEP2 


E 


Amnhir^nnlin 

rAI 1 jpi III CUUIII 1 


APcn 
AKcva 


G 


Androgen receptor 


AR 


G 


Angiopoietin 1 


ANGPT1 


G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensin receptor 1 


AGTR1 


t 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


E 
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Annexin 1 

Antidiuretic hormone receptor 
Antithrombin III 
Apoiipoprotein E 
Arginase 

Arginine vasopressin 

Arginine vasopressin receptor 1A 

Arginine vasopressin receptor IB 

Arginine vasopressin receptor 2 

Arginosuccinate lyase 

Arylsulfatase D 

Arylsulfatase E 

Arylsulfatase F 

Aspartate transaminase 

Ataxia telangiectasia gene, AT 

ATP/ADP translocase 

Atrial natriuretic peptide 

Atrial natriuretic peptide receptor A 

Atrial natriuretic peptide receptor B 

Atrial natriuretic peptide receptor C 

beta-galactosidase 

beta-Glucuronidase 

Biotinidase 

Bloom syndrome protein 
Bradykinin receptor B1 
Bradykinin receptor B2 
Butyrylcholinesterase 
C1 inhibitor 
Cadherin E 
Cadherin EP 
Cadherin N 
Cadherin P 

Calcitonin receptor /Calcitonin gene-related 
peptide receptor 

Calcitonin/Calcitonin gene-related peptide 
alpha 

Calcium channel, voltage-dependent, alpha 
1 F subunit 

Calcium channel, voltage-dependent, Alpha- 
1B(CACNL1A5) 

Calcium channel, voltage-dependent, Alpha- 
1C 

Calcium channel, voltage-dependent, Aipha- 
1D 

Calcium channel, voltage-dependent, Alpha- 
IE (CACNL1A6) 

Calcium channel, voltage-dependent. Alpha- 
a/delta 



ANX1 I 

ADHR T 

AT3 E 

APOE T 

ARG1 E 

AVP N 

AVPR1A N 

AVPR1B N 

AVPR2 N 

ASL E 

ARSD E 

ARSE E 

ARSF E 

T 

ATM G 

E 

ANP G 

NPR1 G 

NPR2 G 

NPR3 G 

GLB1 E 

GUSB E 

BTD E 

BLM G 

I 
I 

BCHE E 

E 

CDH1 G 

G 

CDH2 G 

CDH3 G 

CALCR N 

CALCA N 

CACNA1F N 

CACNA1B N 

CACNA1C N 

CACNA1D N 

CACNA1E N 

CACNA2 N 
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Calcium channel, voltage-dependent, Beta 1 CACNB1 
Calcium channel, voltage-dependent. Beta 3 CACNB3 

Calcium channel, voltage-dependent, CACNG2 
Neuronal, Gamma 

Calcium channel, voltage-dependent, T-type 

Calmodulin 1 CALM1 

Calmodulin 2 CALM2 

Calmodulin 3 CALM3 

Calnexin CANX 

Carbonic anhydrase 3 . . CA3 

Carbonic anhydrase 4 CA4 

Carbonic anhydrase, alpha CA1 

Carbonic anhydrase, beta CA2 

Carnitine acetyltransferase CRAT 

Carnitine acylcamitine translocase CACT 

Catalase CAT 
Cathepsin B 
Cathepsin D 
Cathepsin E 

Cathepsin G CTSG 
Cathepsin H 

Cathepsin K CTSK 
Cathepsin L 
Cathepsin S 

CD1 cbi 

CD4 CD4 

Cell adhesion molecule, intercellular. ICAM ICAM1 

Cell adhesion molecule, leukocyte- LECAM1 
endothelial. LECAM (CD62) 

Cell adhesion molecule, liver. LCAM LCAM 

Cell adhesion molecule, neural, NCAM1 NCAM1 

Cell adhesion molecule, neural. NCAM120 NCAM120 

Cell adhesion molecule, neural, NCAM2 NCAM2 
Cell adhesion molecule, platelet-endothelial, PECAM1 
PECAM 

Cell adhesion molecule, vascular, VCAM VCAM1 

Chemokine receptor CXCR4 CXCR4 

Chitotriosidase chit 

Cholecystokinin CCK 

Cholecystokinin B receptor CCKBR 

Choline acetyltransferase CHAT 
Citrate synthase 
Coenzyme Q (CoQ)/ubiquinone 

Collagen I alpha 1 C0L1A1 

Collagen I alpha 2 C0L1A2 

Collagen II alpha 1 C0L2A1 

Collagen III alpha 1 C0L3A1 

Collagen IV alpha 1 C0L4A1 
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ouuagen iv aipna d. 


CUL4A2 


s 


ouiiagen iv dipna o 


COL4A3 


Mk 

s 


i^^tl'^^An t\/ <^lr^^^ /y 

oolidgen iv aipna 4 


r>/^t AAA 

COL4A4 


s 


L/Oiiag^'^ aipno o 


COL4A5 


s 


ooiiagen i v aipna o 


CvJL4Ao 


s 


ooiiag6n ia aipna ^ 


COL9A2, EDM2 


s 


LrOiiagen ia aipna u 


COL9A3 


s 


ooliagen recepior 


cOLK 


s 


uoiiag6n v aipna i 


COL5A1 


s 


uoiiagen v aipna ^ 


CUL5A2 


s 


LrOiiagen vi aipna i 


C0L6A1 


s 


ooliagen vi aipna z 


COL6A2 


s 


ooliagen vi alpha o 


COL6A3 


s 


uollagen vii aipna l 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L11A1 


s 


Collagen XI alpha 2 


C0L11A2 


s 


Collagen XVII alpha 1 


C0L17A1 


s 


Colony-stimulating factor 1 


CSF1 


G 


Colony-stimulating factor 1 receptor 


CSF1R 


G 


Colony-stimulating factor 2 


CSF2 


G 


Colony-stimulating factor 2 alpha receptor 


CSF2RA 


G 


Colony-stimulating factor 2 beta receptor 


CSF2RB 


G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stimulating factor 3 receptor 


CSF3R 


G 


Complement component C1 inhibitor 


C1NH 




Complement component C1qa 


C1QA 




Complement component C1qb 


C1QB 




Complement component C1qg 


C1QG 




complement component u ir 


C1R 




Complement component C1s 


C1S 




Complement component C2 


C2 




complement component Uo 


C3 




complement component U4A 


^ A A 

C4A 




complement componeni C4d 


C4B 


' 


Complement component C5 


Co 


1 


Complement component C6 


C6 


1 


Complement component C7 


C7 


1 


Complement component C8 


C8B 


' 


Complement component C9 


C9 




complement component receptor i 


CR1 




Complement component receptor 2 


CR2 




Cdmplement component receptor 3 


CR3 




Complex 1 




E 


Complex II 




E 


Complex III 




E 


Complex III 




E 


Complex V 


MTATP6 


E 
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Coproporphyrinogen oxidase 


CPO 


b 


Corticotrophin-releasing hormone 


CRH 


1 


Corticotrophin-releasing hormone receptor 


CRHR1 


i 


Cortisol receptor 




1 


C-reactive protein CRP 




1 
1 


Creatine kinase - B and m 


CKBE 


E 


Creb binding protein 


CREBBP 


G 


Cu2+ transporting ATPase alpha polypeptide ATP7A 


E 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 1 B 


PDE1B 


E 


Cyclic nucleotide phosphodiesterase 1B1 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 6B 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyclin-dependent kinase 2 . 


CDK2 


G 


Cyclin-dependent kinase inhibitor 2A (p16) 


CDKN2A 


G 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 ' 


E- 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 
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CYP2D6 

CYP2E1 

CYP2F1 

CYP2J2 

CYP3A3 

CYP3A4 

CYP3A5 

CYP3A7 

CYP4A11 

CYP4B1 

CYP4F2 

CYP4F3 

CYP51 

CYP5A1 

CYP7A 

CYP8 

Cystathionase 

Cystathione beta synthase 

Cystic fibrosis transmembrane conductance 

regulator, CFTR 

Cytidine deaminase 

Cytidine-5-prime-triphospliate synthetase 
Cytochrome a 
Cytochrome b-245 alpha 
Cytochrome b-245 beta 
Cytochrome b-5 
Cytochrome c 

Cytochrome c oxidase, MTCO 
Cytolcine-suppressive antiinflammatory drug- 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- 
binding protein 2 
DAX1 nuclear receptor 
D-beta-hydroxybutyrate dehydrogenase 
Delta 4-5 aipha-reductase 
Desmin 

Dihydrolipoamide dehydrogenase 
DNA glycosylases 
Dopamine beta hydroxylase 
Dopamine receptors 01 
Dopamine receptors D2 
Dopamine receptors D3 
Dopamine receptors D4 
Dopamine receptors D5 
Dystrophin 
Eiastase 1 
Elastase 2 
Elastin 



CYP2D6 E 

CYP2E1 E 

CYP2F1 E 

CYP2J2 E 

CYP3A3 E 

CYP3A4 E 

CYP3A5 E 

CYP3A7 E 

CYP4A11 E 

CYP4B1 E 

CYP4F2 E 

CYP4F3 E 

CYP51 E ■ 

CYP5A1 E 

CYP7A E 

CYP8 E 

CTH E 

CBS E 

CFTR N 

CDA E 

CTPS E 

E 

CYBA E 

CYBB E 

CYB5 E 

E 
E 

CSBP1 I 

CSBP2 I 

DAX1 I 

E 
E 

DES S 

DLD N 

E 

DBH E 

DRD1 N 

DRD2 N 

DRD3 N 

DRD4 N 

DRD5 N 

DMD S 

ELAS1 E 

EI-AS2 E 

ELN S 



wo 99/64627 



PCT/GB99/01780- 



238 

Electron-transfering-flavoprotein alpha 

Electron-transfering-fiavoprotein beta 

Electron-transferring flavoprotein 

dehydrogenase 

Endothelln 1 

Endothelin 2 

Endothelln 3 

Endothelin converting enzyme 
Endothelin receptor type A 
Endothelin receptor type B 
Enolase 

EnoyI CoA hydratase 
EnoyI CoA isomerase. 
EnoyI CoA reductase 
Enterokinase 

Ephrin receptor tyrosine kinase A 

Ephrin receptor tyrosine kinase B 

Epidermal growth factor 

Epidemial growth factor receptor 

Epoxide hydrolase 1 , microsomal 

Estrogen receptor 

EWS RNA-binding protein 

Eyes absent 1 

Faciogenital dysplasia 

Factor 1 (No. one) 

Factor B, properdin 

Factor D 

Factor H 

Factor I (letter I) 

Factor III 

Factor IX 

Factor V 

Factor VII 

Factor VIII 

Factor X 

Factor XI 

Factor XII 

FactorXIIIA&B 

Fc fragment of IgG, high affinity lA, receptor 
for 

Fc fragment of IgG, low affinity I la, receptor 
for (CD32) 

Fc fragment of IgG, low affinity Ilia, receptor 

for(CD16) 

Fibrillin 1 

Fibrinogen alpha 

Fibrinogen beta 

Fibrinogen gamma 



ETFA T 

ETFB T 

ETFDH E 

EDN1 N 

EDN2 N 

EDN3 N 

ECE1 N 

EDNRA N 

EDNRB N 

EN01 E 

E 
E 
E 

PRSS7, ENTK E 

EPHA G 

EPHB G 

EGF G 

EGFR G 

EPHX1 E 

ESR G 

EWSR1 G 

EYA1 G 

FGDI.FGDY T 

F1 I 



HF1 

IF 

F3 

F9 

F5 

F7 

F8 

F10 

F11 

F12 

F13A&F13B 



FCGR1A G 

FCGR2A G 

FCGR3A G 

FBN1 G 

FGA S 

FGB S 

FGG S 
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riDrpDiast growtn racior 


rvjrl 


G 


riLirouiasi yruwin lacior rscepior l 




]b 


r lurcjuiasi yrowin laciur rscspior jl. 




O 


riDroDiast growin tactor receptor o 


rGrKo 


G 


riDroneciin precursor 


riN I 


G 


riigniiess-ii, urosopniia nonioiog ot 


CI II 


G 


roiiicie siimuiaung normone receptor 


roMK, UUol 


G 


roiiicie siimuiaung normone, ron 


ronb 


G 


rorKneaa rnaDuomyosarcoma gene 


rKriK 


G 


rnictose-i ,o-Gipnospnatase 


rori 


E 


Furin 




T 


GABA receptor, alpha 1 


GABr?A1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


oAdA receptor, alpha o 


GABRAo 


A ■ 

N 


GABA receptor, alpha 4 


GABRA4 


A I 

N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


A 1 

N 


GABA transaminase 


A n A 

ABAT 


E 


Gaiactocerebrosidase 


GALC 


E 


Galactosyltransferase 1 


GT1 


G 


Galactosyltransferase, alpha 1,3 


GGTA1 


G 


Galactosyltransferase, beta 3 


DO/^ AIT 

B3GALT 


G 


Glucocorticoid receptor 


GRL 


G 


Glucokinase 


GCK 


E 


Glucosidase, acid alpha 


A A 

GAA 


E 


Glutamate dehydrogenase 


GLUD1 


E 


Glutamate receptor 1 


/^l 1 104 


Ki 
IM 


Glutamate receptor 2 


GLUR2 


KI 


Glutamate receptor 3 * 


GLUR3 


KI 

N 


Glutamate receptor 4 


GLUR4 


KI 

N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


K. ih Ar\ A no A 

NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic. NMDA 2D 


NMDAR2D 


N 


Glutathione 


GSH 


T 


Glutathione peroxidase. GPX1 


GPX1 


E 


Glutathione peroxidase, GPX2 


GPX2 


E 


Glutathione reductase, GSR 


GSR 


E 
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Glutathione S-transferase mu 1, GSTM1 
Glutathione S-transferase mu 4, GSTM4 
Glutathione S-transferase theta 1, GSTT1 
Glutathione S-transferase theta 2, GSTT2 
Glutathione S-transferase, GSTP1 
Glutathione S-transferase, GSTZ1 
Glutathione synthetase 
Glyceraldehyde-3-phosphate 
dehydrogenase, GAPDH 
Glycerol kinase 

Glycinamide ribonucleotide (GAR) 
transfonmylase 

GM2 ganglioside activator protein, GM2A 

Growth arrest-specific homeobox 

Guanylyl cyclase 

Haemoglobin alpha 1 

Haemoglobin alpha 2 

Haemoglobin beta 

Haemoglobin delta 

Haemoglobin gamma A 

Haemoglobin gamma B 

Haemoglobin gamma G 

Heat shock protein, HSP60 

Heat shocl< protein, HSP70 

Heat shocic protein, .HSP90 

Heat shock protein, HSPA1 

Heat shock protein, HSPA2 

Heparin binding epidermal growth factor 

Heparin Cofactor II 

Hermansky-pudlak syndrome gene 

Hexokinase 1 

Hexokinase 2 

Hexosaminidase A 

Histamine receptors, H1 

Histamine receptors, H2 

Histamine receptors. H3 

HMG-CoA lyase 

HMG-CoA reductase 

HMG-CoA synthase 

Holocarboxyiase synthetase 

Hyaluronidase 

Hypoxia inducible factor 1 

Hypoxia inducible factor 2 

Immunoglobulin E (IgE) reponsiveness gene 

Immunoglobulin E (IgE) serum concentration 

regulator gene 

Immunoglobulin gamma (IgG) 2 
Insulin 



GSTM1 

GSTT1 

GSTP1 
GSTZ1 
GSS 
GAPDH 

GK 
GART 

GM2A 
GAX 

HBA1 

HBA2 

HBB 

HBD 

HBG1 

HBG2 

HBGG 



HBEGF 

HCF2 

HPS 

HK1 

HK2 

HEXA.TSD 



HMGCL 
HMGCR 
HMGCS2 
HLCS 

HIF1A 

IGER 
IGES 

IGHG2 
INS 
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Insulin receotor 


INSR 




Insulin-likp orowth factor 1 


r IGF1 




Insulin-liks aro\A/th factor 1 rpcpntor 


IGF1R 




In^ulin-likp orowth factor 9 




o 


In^iilin-likp nrowth factor 9 rpppofnr 








1 1 OD 1 




ntporin hpta 2 


1 1 \JD^ 


r^ 


nfpnrin hpta fi 


ITER'S 




IILC^IIIl UCICI \J 


1 i ODD 




fUcyillif ctljJiict IVI 






nfor-2ilnh3-.fr\/nQin inhihitr^r lA'TI 
1 ilc#l~oi{JI ict'll ypoii 1 IilllliJilUi, JM 1 1 




c 


ntprfpron ainha 


IPMA1 




nforforr^n Hots 


IPMR 




niciTeroii yaiiiriia 


\rw\3 




IILCIIwlUil ^dl III Met ICwCpiUI 1 






lllcildUII ydiiiliici icoc;[jLUi ^ 






nforf^rnn nam flatorv/ fsiptnr i 
iiiciiCfiUii ic^utdiuiy louiui i 


IRF1 
ir\r 1 




iiic?iidwii ic7^uiciLwiy iciuiui 






1 iicncuivii 1^11./ 1 icucpiur 


IL 1 r\ 




nicncUKin^iLy i, dipna 


II i A 
IL \r\ 




nforloi li^inHI ^ i Hofa 
1 llci It^UIVII l^iL.^ 1, Uda 


II iR 
It. 1 D 




n-f aHai il/inHI ^ iO 

ni6n6Ui\in^iu^ lu 


II iO 




nierieuKin^iLy lurecepior 


II iOD 






IL 1 1 




nieneuKin^tU; i i recupior 


II i i D 
IL1 1 K 




nierieui\in^iL.j 


II 




ni6ri6ui\in^iLj i^rcucpiijr, u6ia i 


II lODQi 




nfoHoi il^in/ll ^ i 

ni6ric;ui\in^iL.j lo 


IL lo 




nicricUixin^iL.^ lorcuspiur 


II i^D 
IL loK 




nfoHoi iifin/ll \ 0 


II 9 
ILZ 




nf orioi 1 If in ^ i 1 \ 0 ror*on+^r olr^ho 
i llc^i IcUiMi I^IL-^ ^ it;Uc;piUi, aipila 


II 9RA 






II 9Pr^ 




1 llCllCuiMII^IL^ o 


ILO 




nfprl At ikinni ^ *^ rpr*pr>trtr 


II '^R 




1 IIC7IIC7LII\II J^ll^y *T 


IL*r 




nfprlpLikinni ^ A r^c^^ninr 


II 4P 


1 


ntprlpiikinHI ^ ^ 








II RR 




1 lid iwUIMl l^ll.^ \J 


11 R 

ILD 




ntpripiikinni ^ R rpopntor 
iiiciicuiMi i^iL.^ u icocpiui 


II RR 




ntpripiikin/ll ^7 


II 7 
lu/ 




nterleukin(IL) 7 receptor 


IL7R 




nterleukin(IL) 8 


IL8 




nterleukin(IL) 8 receptor 


IL8R 




nterleukin(IL) 9 


IL9 




nterleukin(IL) 9 receptor 


IL9R 




nterleukin(IL) receptor antagonist 1 


IL1RN. IL1RA 




socitrate dehydrogenase 




E 
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Kallikrein 3 


KAK3 


1 

1 


Kininogen, High molecular weight 


KNG 


1 


Kynureninease 




C 


Laminin 5, alpha 3 


LAMA3 


o 


Laminin 5, beta 3 


LAMBS 


o 


Laminin 5, gamma 2 


LAMC2 




Laminin M 


LAMM 


o 


Laminin receptor 1 


LAMR1 




Latent transforming growth factor-beta 


LTBP2 




binding protein 2 






Lecithin-cholesterol acvltransferase 


LCAT 




Leptin 


LEP 




Leptin receptor 






Leukotriene A4 hvdrolase 




1 


Leukotriene A4 synthase 


LTA4S 


c 


Leukotriene B4 receptor 




1 


Leukotriene B4 synthase 


LTB4S 


p 

c: 


Leukotriene C4 receptor 




1 


Leukotriene C4 synthase 


LTC4S 




Leukotriene D4/E4 receptor 




1 
1 


LIM homeobox protein 1 


LHX1 




Lipoamide dehydrogenase 


OGDH 




Lipoprotein lipase 


LPL 


f 
1 


Lipoprotein receptor, Low Density 


LDLR 


T 
1 


LiDOorotein Hiah Densitv 


HDL DT1 


T 
1 


LiDOorotein Intprmpriiritp Dpn^itv 




T 
1 


LiDonroteln Low Dpn<?itv 1 


_ 


1 


LiooDrotein Low Densitv 2 




T 
1 


LiooDrotein. Verv Low Densitv 


VLDLR 


T 
1 


Lipoxygenase 




c 


Low densitv liDoorotein receotor-related 


LRP 


T 


protein precursor 






Lvmohoid enhancer-bindina factor 

J ■ ■ ■ 1 lift V4 9 1 ■ Hgr i f 9\tm III \^ 


LEF-1 




Lysosomal acid lipase 


LI PA 


p 


Lysozyme 


LYZ 


i 


MAD (mothers aaainst decaoentanleaic 


MADH4 




Drosophila) homologue 4 






Malate dehydrogenase, mitochondrial 


MDH2 


p 


Malonyl CoA transferase 






Mannose binding protein 


MBP 


1 


Mannosidase, alpha B lysosomal 


MANB 


F 


Mannosidase, beta A lysosomal 


MANBA 


E 


Matrix Gla protein 


MGP 


G 


Matrix metalloproteinase 1 


MMP1 


E 


Matrix metalloproteinase 10 


MMP10 


E 


Matrix metalloproteinase 1 1 


MMP11 


E 


Matrix metalloproteinase 12 


MMP12 


E 


Matrix metalloproteinase 13 


MMP13 


. E 
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Matrix metalloDroteinase 14 


MMP14 

IVIIVII 1^ 


F 


Matrix metalloDroteinase 15 


MMP15 

1 VII VI 1 1 \J 


F 


Matrix metalloDroteinase 16 


MMP16 

1 vii VI n 1 \j 


F 


Matrix mptallnnroteinase 17 


MMP17 

IVIIVIl 1 f 




Matrix mptallnnroteinase 18 


MMP18 

IVIIVII^ 1 \J 




Matrix mptalionroteinase 19 


MMP19 

IVIIVII 1 »-> 


F 


Matrix mptallonrotpina^R 9 


MMP2 

IVIIVli ^ 


c 


Matrix metalloDroteinase 3 


MMP3 STMY1 

IVIIVII \Jf W 1 IVI 1 1 


F 


Matrix m pta II nnrntpina^p 4 


MMP4 

IVIIVIl •+ 




Matrix mptallnnrotpinasp 5 


MMP5 

IVIIVII \J 


F 


Matriv mpfallnnrntpinaQP R 

IVIClUlA 1 1 lClClllvJ|JI L/lwll ICIOC \J 


IVIIvIr D 


p 


Mafriv miatallnnmtPinaQP 7 
ividuiA 1 1 icidiiwpi wvcii loov f 


MMP7 

IVI IVI r f 


p 


iviairiA rncidiiupr uitsif iciot? o 


IVI IVI rO 


c 
c 


iviainx meiaiioproteirieise y 


IVI IVI ri? 


t 


ivieinionine aaenvjoyiirdnsierase 


iVI A 1 1 A, IVIM I dL/\ 


\z 


iviiuiins 1 


Mini 




iviiiocnonariai iriiunouuridi pruiein, aipria 


HAriUIA 


c 
c 


oil ni 1 
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c 
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p 
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p 
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M 
IN 
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M 
IN 
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IN 
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M 
IN 


^ylt icr*5irinip rAripntnr MR 


onrxiviu 


Nt 
IN 


Mvnnlobln 

IVI y wvjiwWii 1 




T 

t 


Mvntiit^ijiarin 


MTM1 

IVI 1 IVI 1 


s 


NIa+ K+ ATPase aloha 


ATP1A1 

r\ 1 I 1 / \ 1 


G 


Na+ K+ ATPase beta 1 


ATP1B1 


G 


Nla+ K+ ATPase beta 2 


ATP1B2 


G 


Na+ K+ ATPase beta 3 


ATP1B3 

r \ 1 1 1 U\J 


G 






F 


WAHH riphvrirncipna^p ^lJhi^llin^np^ Fp-5^ 


NDUFSI 


F 


piUlCill 1 






INMUn Uciiyuiuyci laoc ^UUIW{Uli lUlIc^ 1 


wrji IF^A 

INUUr 0*T 


P 


pi UlCII 1 *T 
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NDUFVI 
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F 


fla\/nnrntpln 1 






INMUn-CyiUoiUUi 1 Its UU I^UUUldbt; 


L/l/A 1 


F 


NADPH-dependent cytochrome P450 


POR 


E 


reductase 






Nebulin 


NEB 


S 


Nephrosis 1 


NPHS1 


T 


Nerve growth factor 


NGF 


G 


Nerve growth factor receptor 


NGFR 


G 


Neuraminidase sialidase 


NEU 


T 
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Neuregulin 


HGL 




Neurofibromin 1 


NF1 
1^1 1 




Neurofibromin 2 


NF2 
1^1 ^ 




Neurokinin A 


NKNA 


M 

IN 


Neurokinin B 


NKNB 


IN 


Neuropeptide Y 


NPY 


N 
In 


Neuropeptide Y receptor Y1 


NPY1R 


M 

IN 


Neuropeptide Y receptor Y2 


NPY2R 


IN 


Nitric oxide synthase 1, N0S1 


NOS1 

1 ti vyw 1 


EZ 


Nitric oxide synthase 2 NOS2 


NOS2 


C 

c 


Nitric oxide synthase 3 NOS3 


NOS3 


p 


Notch liaand - iaaaed 1 


JAG1 AGS 


o 


Nucleoside diphosphate kinase-A 


NDPKA 


P 


Oncogene ELK1 


ELK1 




Oncoaene ELK2 






Oncoaene sis 


PDGFB 


ri 
o 


Ornithinp dpIta-aminntran^fpraQP 






PflirpH hnY hnmpntif* npnp 






Par^ithvrnlfl hnrmnnp 


PTH 




Pj^rathvrniri hormnnp rt^rf^nfnr 
1 ai CI 1 y t 1 ivji 1 1 iv/i iv7 1 C7wC/iJi^i 






Parathvrnifl hnminnp rplatPrf-npntiHp 

1 CII CILI ly 1 V./ld 1 1^1 1 i Iwl IC lOIQLwvi L/C7jJUUw 
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Parsthx/rniH hnrmnnp-likp hnrmnnp 

t cii clii ly 1 wivj 1 iwi 1 1 iwi iw iirvw i iwi 1 1 ivi ic? 


PTHl H 
1 nL.n 




Patched rDrosnnhiia^ homolnn PTCH 


PTPH 


\J 


Peroxisomal membrane nrotpin 3 


t AXlVli W 


T 
1 


Peroxi*5omp hionpnp<?i<i fsrtnr 1 




1 
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r C?l WAlosJl 1 iC; UlU^d Icalo IdULUi \%J 
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T 

1 


Peroxisome hionpnp^i«5 fertnr fi 
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1 ^y\vj 


T 
1 


Peroxisome bionpnp<5i^ fer*tor 7 

1 Wlw/Vlwwlllw k/IWUd iWwIO idw^wi f 




T 
1 


Peroxisome receptor 1 


PXR1 


T 


Phenylalanine hydroxylase 


PAH 




Phenylalanine monooxvoenase 




c 
c. 


Phenylethanolamine N-methyltransferase, 


PNMT 




PNMT 






Phosphofructokinase, liyer 


PFKL 

1 1 i Xtv 




Phosphofructokinase, muscle 


PFKM 

1 i IXIVI 


P 


Phosohoaiucomutase 




p 


PhosDhoalucose isomerase 


GPI 


p 


PhosohoQlvcerate kinase 1 


PGK1 

1 VJlX i 




Phosohoalycerate mutase 2 




p 


Phospholipase A2, group 10 


PLA2G10 




Phospholipase A2, group 1B 


PLA2G1B 




Phospholipase A2, group 2A 


PLA2G2A 




Phospholipase A2, group 2B 


PLA2G2B 




Phospholipase A2, group 4A 


PLA2G4A 




Phospholipase A2. group 4C 


PLA2G4C 




Phospholipase A2, group 5 


PLA2G5 




Phospholipase A2, group 6 


PLA2G6 





Phospholipase C epsilon 
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Pineolytic beta-receptors 
Plasminogen 

Plasminogen activator inhibitor 1 
Plasminogen activator inhibitor 2 
Plasminogen activator receptor. Urokinase 
Plasminogen activator, Tissue 
Plasminogen activator. Urokinase 
Platelet derived gro\Arth factor 
Platelet derived growth factor receptor 
Platelet-activating factor receptor 
Potassium inwardly-rectifying channel J1 
Potassium voltage-gated channel E1 
Prekailikrein 
Procollagen N-protease 
Progesterone receptor (RU486 binding 
receptor) 
Proliferin 

Proopiomelanocortin 
Properdin P factor, complement 
Prosaposin 
Prostacyclin synthase 
Prostaglandin 15-OH dehydrogenase 
Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin -p - FP receptor 
Prostaglandin F2 alpha receptor 
Prostaglandin 12 receptor 
Prostaglandin IP receptor 
Protein C 
Protein C inhibitor 

Protein phosphatase 2, regulatory subunit A, 
beta isoform 
Protein S 

Prothrombin precursor 
Pyruvate carboxylase 
Pyruvate decarboxylase 
Pyruvate kinase 

Quinoid dihydropteridine reductase 
Renin 

Replication factor C 
Retinoblastoma 1 
RIGUI 

Salivary amylase, AMY1 
Selectin E 
Selectin L 
Selectin P 





E 


Di 


E 


DA 1 H 


E 




E 


UPAR; PLAUR 


S 


PLAT; TPA 


E 


1 IDA • Ol A 1 1 

UKA, rLAU 


E 


PDGF 


G 


PDGFR 


G 


O A CD 

rArK 


1 


KCNJ1 


N 


KCNE1 


N 




1 

E 


PGR 


G 


PLF 


G 


POMC 


N 


RFC, PFD 


1 


PSAP 


N 



I 

HGPD; PGDH I 

I 
I 
I 
I 
I 
I 

T 
I 



PROG 
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PCI 
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PPP2R1B 


E 


PR0S1 
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F2 
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PC 
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PDHA 


E 


PKLR 
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QDPR 
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REN 
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RFC2 


E 


RB1 
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RIGUI 
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SELE 


N 


SELL 
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SELP 
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Serine hydroxymethyltransferase SHMT E 

Serotonin receptor, 5HT1A HTR1A N 

Serotonin receptor, 5HT1B HTR1B N 

Serotonin receptor, 5HT1 C HTR1 C N 

Serotonin receptor. 5HT1 D HTR1 D N 

Serotonin receptor, 5HT1E HTR1E N 

Serotonin receptor, 5HT1 F HTR1 F N 

Serotonin receptor, 5HT2A HTR2A N 

Serotonin receptor, 5HT2B HTR2B N 

Serotonin receptor, 5HT2C HTR2C N 

Serotonin receptor, 5HT3 HTR3 N 

Serotonin receptor, 5HT4 HTR4 N 

Serotonin receptor, 5HT5 HTR5 N 

Serotonin receptor, 5HT6 HTR6 N 

Serotonin receptor, 5HT7 HTR7 N 

Sodium ciiannel, non-voltage gated 1, alpha SCNN1A N 

Sodium channel, non-voltage gated 1, beta SCNN1B N 

Sodium channel, non-voltage gated 1 , SCNN1G N 
gamma 

Sodium channel, voltage gated, type IV, SCN4A N 
alpha polypeptide 

Sodium channel, voltage-gated, type 1 . beta SCN1 B N 
polypeptide 

Solute earner family 21 , member 2 SLC21 A2 T 

Solute carrier family 4 (anion exchanger), SLC4A1 T 
member 1 

Solute carrier family 4 (anion exchanger), SLC4A2 T 
member 2 

Solute carrier family 4 (anion exchanger). SLC4A3 T 
member 3 

Solute carrier family 6 (GAMMA- SLC6A1 T 

AMINOBUTYRIC ACID transporter), member 

1 

Solute carrier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Somatostatin receptor, S'STR2 SSTR2 G 

Sphingomyelinase SMPD1 E 

Substance P N 

Succinate dehydrogenase 2 SDH2 E 

Succinate thiokinase E 

Succinyl CoA synthase E 

Superoxide dismutase 1 SOD1 E 

Superoxide dismutase 3 SOD3 E 

Surfactant pulmonary-associated protein A1 SFTPA1 T 

Surfactant pulmonary-associated protein A2 SFTPA2 T 

Surfactant pulmonary-associated protein B SFTPB T 
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Surfactant pulmonary-associated protein C SFTPC T 

Surfactant pulmonary-associated protein D SFTPD T 

Surfeit 1 SURF1 G 

Survival of motor neuron 1 , telomeric SMN1 T 

Talin TLN G 

T-B0X2 TBX2 G 

T-B0X3 TBX3 G 

TEK, tyrosine kinase, endothelial TEK E 

Telomerase protein component E 

Thiolase, perioxisomal E 

Thrombin receptor F2R I 

Thrombomodulin THBD I 

Thrombopoietin THPO G 

Thrombospondin THBS1 G 

Thromboxane A synthase 1 TBXAS1 I 

Thromboxane A2 TXA2 I 

Thromboxane A2 receptor TBXA2R I 

Thyroglobulin TG G 

Thyroid hormone receptor, alpha THRA G 

Thyroid hormone receptor, beta THRB G 

Thyroid peroxidase TPO G 

Thyroid receptor auxiliary protein TRAP G 

Thyroid-stimulating hormone receptor TSHR G 

Thyroid-stimulating hormone, alpha TSHA G 

Thyroid-stimulating hormone, beta TSHB G 

Thyrotropin releasing homione receptor TRHR G 

TopoisomerasB I * E 

Transacylase E 

Transferrin TF G 

Transferrin receptor TFRC G 

Transforming growth factor, beta 2 TGFB2 G 

Transforming growth factor, beta induced TGFBI G 

Transforming growth factor, beta receptor 2 TGFBR2 G 

Transketolase TKT E 

Transketolase-like 1 TKTL1 E 

Triosephosphate isomerase TPI1 E 

Trypsin inhibitor E 
Uncoupling protein 1 . T 

Uroporphyrinogen III synthase UROS E 

Vasoactive intestinal polypeptide receptor VIPR N 

Vasoinhibitory peptide G 

Vitronectin receptor, alpha VNRA T 

Von Hippel-Lindau gene VHL G 

Wolf-Hirschhom syndrome dandidate 1 gene WHSC1 G 

Xanthine dehydrogenase XDH E 
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In a eleventh aspect. 

INJURY, INFLAMMATION, IMMUNITY AND INFECTION PATENT 
APPLICATION 

The present invention relates to a method of assessing the risk of developing the 
clinical or social consequences of injury, inflammation, immimity and/or repair and 
indicating appropriate therapeutic interventions. 

Infection and injury are the commonest causes of death in humans under the age of 
fifty. In a simplistic way both injury and infection can be regarded as events which 
compromise and destroy the integrity and functionality of tissues, thus leading to 
debilitating physical states. The human body has evolved a series of physiological 
responses in order to contain and repair the consequences of injury and infection. 
These responses are described in the concepts of inflammation, inunimity and repair. 

Humans are continually exposed to pathogens every minute of the day in the external 
environment, yet considering the degree of exposure clinical infections are uncommon 
and death from infection is a relatively rare event. Whilst there is an increasing body 
of knowledge concerning the genomic structure and physiology of pathogens there is 
still substantial ignorance concerning the pathophysiology and variability in the 
individual response to potential pathogens and infection (Weatherall, Leadingham and 
Warrelletal 1996). 

The skin, mucosa and epithelia (e.g. of the gut or urinary tract) provide important 
physical and biochemical barriers to potential pathogens. Secretion of bactericidal 
substances (e.g.iysozyme) increase the value of the barrier. As a result damage or 
injury to the skin surface or to the epithelia lining the gut wall or nasal passages can 
lead to increased susceptibility to infection. 

Association, adhesion and invasion are the key features which characterise the abiUty 
of infectious agents to interact with body tissues. 

Association - describes the interaction of pathogens with pproteins of the cellular 
surface or cellular matrix (e.g. CD4 receptor, fibronectin, laminin, collagen). 

Adhesion - describes the process whereby pathogen ligands bind to cell surface 
receptors (usually a glycoprotein or glycolipid e.g. C3 receptor). 

Invasion - describes the process (similar to phagocytosis for bacteria) wherby a 
pathogen is able to crosss the cellular wall and invade the cytoplasm or sub-cellular 
compartments or nucleus of a cell and disrupt cellular function. 

Many pathogens such as bacteria produce toxins which have a deleterious effect on 
cellular functioning. Such toxins can be categorised as either endotoxins (e.g. hpid A 
of Gram-negative bacteria) which are released when the cellular structure of the 
micro-organism is disrupted or exotoxins which are proteinaceous toxins secreted by 
the pathogen (such as the Shiga toxin of S. dysenteriae). 
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Toxins damage host tissues in a variety of ways, such as the overproduction of 
inflammatory cytokines (IL- 1 and 6 and tumour necrosis factor a by lipid A) or the 
ADP-ribosylation of G-proteins causing severe dysfunction of membrane enzymes 
such as adenylate cyclase (by cholera toxin and pertussis toxin). 

The destruction of body tissues by injury, pathogens or the release of toxins can lead 
to a series of physiological changes including, fever, increased basal metabolic rate, 
increased cardiac output, and changes in plasma proteins. Together these changes 
have been termed the acute phase reaction and the orchestration of this reaction is 
achieved by cytokine release from cells of the macrophage/monocyte lineage. 
Although the symptoms of the acute phase response are unpleasant for the patient 
there is evidence that they can have a beneficial effect (e.g. the pronounced effect of 
fever on neurosyphilitic infections, inhibition of bacterial growth by acute phase 
proteins). However, it is also well documented that an extended acute phase reaction 
can evolve into a syndrome of septic shock in which excess production of tumour 
necrosis factor a induces detrimental phenomena such as vascular damage resulting in 
a fatal clinical condition. 

Following the generalised physiological response to pathogens specific cell are 
recruited to the site of the infection or injury. Polymorphic neutrophil leucocytes are 
generally the first to be involved in attempts to neutralise pathogens. The are attracted 
to the relevant sites by chemotactic factors on the pathogens or by complement 
activation following antibody labelling. Pathogens thus identified are then destroyed 
by phagocytosis 

The complement pathway is a central feature of the protective immune response. The 
pathway is a complex cascade of proteins which serve to attract white cells to the site 
of infection and pathogen, facilitate the process of phagocytosis and have a direct 
effect on pathogens by disrupting their cell walls. The pathway is activated by the 
presence of immune complexes ('classical' complement pathway), by the presence of 
microbial products (* alternative' complement pathway) or as a consequence of the 
digestion of complement component by bacterial proteases. People with deficiencies 
in proteins which make up the complement cascade are known to have an increased 
vulnerability to infection. 

Specific defences against particular pathogens are the result of the generation of 
specific antibodies by B and T lymphocytes due to priming by a previous infection or 
vaccination or to the de-novo recognition of pathogen molecules. 

Inmiune system mediated destruction of pathogens is the result of the synergistic 
action between antibodies and polymorphic neutrophil leukocytes. Destruction of 
pathogens sheltering within host cells is mediated by sensitised T lymphocytes 
engaging in direct cytolytic action. Direct contact between effector and target cell is 
required and the cells must share the same class I histocompatability antigens. 
Sensitised lymphocytes can also modulate macrophage activity by secreting 
lymphokines. 
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The critical role of the immune system in protecting the integrity of the person from 
infection has been amply demonstrated by examination of the dire consequences 
which occur when immune function is compromised (e.g. as occurs in acquired 
immune deficiency syndrome -AIDS). However, the price of efficient immune 
protection and eradication of pathogens is a degree of destruction of the host tissue. 

The destructive side effects of immune system activity can be categorised thus: 

• Immediate hypersensitivity reactions 

Release of histamine and other vasoactive amines from basophils and mast cells that 
have been sensitised by IgE antibody. Physiological reactions to histamine release can 
include allergies, rashes, asthma and peripheral circulatory collapse and death. 

• Antibody-mediated tissue damage 

Sensitisation of host cells by pathogens may render such cells vulnerable to attack by 
the immune system such a mechanisms is thought to be involved in auto-immune 
diseases such as myasthenia gravis, diabetes, some haemolytic anaemias and 
psoriasis. 

• Immune complex mediated tissue damage 

Tissue destruction following deposition of immune-complex is a common 
pathological feature of infection. Immune complexes formed in the circulation can 
accumulate in organs such as the kidnes, skin, synovium or liver. Localised acute 
phase responses are triggered and this can lead to tissue damage. Common clinical 
manifestations of such immune-complex damage are acute glomerulonephritis, 
chronic glomerulonephritis, arthritis and rashes. 

• Delayed hypersensitivity reactions 

The sensitisation of cells persists and so the potential for immune-related damage 
continues. This tan be particularly marked when patients recover their ability to 
mount an immune response following a period of decline. 

REPAIR FOLLOWING INJURY, INFLAMMATION, INFECTION AND IMMUNE 
RESPONSE. 

Following the elimination of pathogen and immune response-related damage the 
reparative mechanisms of the body will seek to ameliorate the consequences of tissue 
loss. The level of inflammation and immune-related activity will be reduced, 
allowing for the resumption of normal cellular processes and the switching to repair or 
regenerative modes of activity. Cellular debris will be cleared away and a number of 
repair mechanisms induced to restore or regain ftinctionality. In many cases this will 
occur due to the natural rate of cellular re-generation in tissues such as the liver. In 
other organs where the potential for regeneration is much reduced (e.g. the brain and 
spinal cord) specific processes such as neurite extension and re-myelination must be 
initiated by appropriate cells such as glia and controlled by the localised release of 
appropriate growth factors. 

The physiology and control of the body's response to infection and injury is extremely 
complex and involves the synergistic or inhibitory interaction between multiple 
regulatory pathways and molecular cascades. Variation in the ftmctionahty of the 
proteins involved in these processes will, inevitably, have an impact on the 
fimctioning and success of the patients attempts to minimise cellular damage and 
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restore function. A number of constitutional factors are known to impact on the 
individuals ability to deal with and recover from infection and injury including age, 
sex, nutritional status, pre-existing disease or injury and drug treatments. Genetic 
variation within individuals is also a key factor although the extent and nature of the 
genes involved and their precise impact on prognosis, complications, efficacy of 
therapeutic intervention and eventual recovery of function is largely unknown. 

The individual variability in response to injury and infection and the associated 
variation in symptomatology, response to therapy and adverse events resuhing from 
therapeutic interventions Has at the heart of the difficulties experienced in the 
healthcare and social management of injury and infection. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below: 



KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTL\TION 



IMMUNITY GENE LIST ' HUGO gene Protein 



symbol 



function 
E 



5,10-methylenetetrahydrofolate reductase MTHFR 
(NADPH) 

Acetylcholinesterase ACHE 
Acidic amino acid transporter 
Actin, alpha, cardiac ACTC 
Actin, alpha, skeletal ACTA1 
Actin, alpha, smooth, aortic ACTA2 
Actin, beta ACTB 
Actin, gamma 2 ACTG2 
ADAM (A disintegrin and metalloproteinase) 1 ADAM1 
ADAM (A disintegrin and metalloproteinase) 10 ADAM10 
ADAM (A disintegrin and metalloproteinase) 1 1 ADAM1 1 
ADAM (A disintegrin and metalloproteinase) 12 ADAM12 
ADAM (A disintegrin and metalloproteinase) 13 ADAM13 
ADAM (A disintegrin and metalloproteinase) 14 ADAM14 
ADAM (A disintegrin and metalloproteinase) 15 ADAM15 
ADAM (A disintegrin and metalloproteinase) 16 ADAM16 
ADAM (A disintegrin and metalloproteinase) 17 ADAM17 
ADAM (A disintegrin and metalloproteinase) 18 ADAM18 
ADAM (A disintegrin and metalloproteinase) 19 ADAM19 



E 
T 
S 

s 
s 
s 
s 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
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ADAM (A disintegrin and metailoproteinase) 2 


ADAM2 


c 


ADAM (A disintegrin and metailoproteinase) 
3A 


ADAM3A 


c 


ADAM (A disintegrin and metailoproteinase) 
3B 


ADAM3B 


c 
c. 


ADAM (A disintegrin and metailoproteinase) 4 


ADAM4 


c 


ADAM (A disintegrin and metailoproteinase) 5 


ADAMS 


c 
c 


ADAM (A disintegrin and metailoproteinase) 6 


ADAM6 


c 


ADAM (A disintegrin and metailoproteinase) 7 


ADAM7 


c 


ADAM (A disintegrin and metailoproteinase) 8 


ADAM8 


p 


ADAM (A disintegrin and metailoproteinase) 9 


ADAM9 


p 


Adducin, alpha 


ADD1 


Q 

o 


Adducin, beta 


ADD2 


e 
o 


Adenosine deaminase 


ADA 


c 

c. 


Adenosine receptor A1 


ADORA1 


M 
IN 


Adenosine receptor A2A 




M 
IN 


Adenosine receptor A2B 


ADORA^R 


IN 


Adenosine receotor A3 




Kl 
IN 


Adenylate cyclase 1 


ADCY1 


p 


Adenylate cyclase 2 


ADCY2 


p 


Adenylate cyclase 3 


ADCY3 


p 


Ad en via te cyclase 4 


ADCY4 


p 

c: 


Adenylate cyclase 5 


ADCY5 


p 


Adenylate cyclase 6 


ADCY6 


p 


Adenylate cyclase 7 


ADCY7 


p 


Adenylate cyclase 8 


ADCY8 


c 


Adenylate cyctase 9 






Adreneraic recentor r3lnh;)1 


AHRAI 


M 


Adrenergic receptor, alpha2 


ADRA2 


M 
IN 


Adrenergic receptor, beta1 


ADRB1 


M 
IN 


Adrenergic receptor, beta2 


ADRB2 


M 
IN 


Adrenergic receptor, beta3 


ADRB3 


IN 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 




receptor 






Albumin, ALB 


ALB 


1 


Aldosterone receptor 


MLR 




Alpha 1 acid glycoprotein 


AAG* AGP 


T 


Alpha 2 macroglobulin 


A2M 

r^j^i VI 


1 
1 


alpha 1 -antitrypsin 


PI . 




alpha2-antiplasmin 


PLI 


p 


Alpha-fetoprotein 


AFP 


G 


alpha-glucosidase, neutral AB 


GANAB 


E 


alpha-glucosidase, neutral C 


GANG 


E 


Aminopeptidase P 


XPNPEP2 


E 


Amylo-1 .6-glucosidase 


AGL 


E 


Amyloid beta A4 precursor protein 


APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Androgen binding protein 


ABP 


T 
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Androgen receptor AR 

Angiopoietin 1 ANGPT1 

Angiopoietin 2 ANGPT2 

Angiotensin converting enzyme ACE, DCP1 

Angiotensin receptor 1 AGTR1 

Angiotensin receptor 2 AGTR2 

Angiotensinogen AGT 

Annexin 1 ANX 1 

Antidiuretic hormone receptor ADHR 

Anti-Mullerian homione AMH 

Antithrombin III AT3 
Apaf-1 

Apolipoprotein E APOE 

Apoptosis antigen 1 APT1 

Apoptosis antigen ligand 1 APT1LG1 

Apoptosis-inducing factor AIF 

Arginosuccinate lyase ASL 

Aryl hydrocarbon receptor AHR 

Asparagine synthetase AS 

Aspartylglucosaminidase AGA 
Ataxia telangiectasia complementation group D ATD, ATDC 

Ataxia telangiectasia gene, AT ATM 

ATP-binding cassette transporter 7 ABC7 
Attractin 

Autoimmune regulator, AIRE AIRE 

B-cell CLL/lymphoma 1 BCL1 

B-cell CLL/lymrphoma 10 ' BCL1 0. 

B-cell CLL/lymphoma 3 BCL3 

B-cell CLL/lymphoma 4 BCL4 

B-cell CLL/lymphoma 5 BCL5 

B-cell CLL/lymphoma 6 BCL6 

B-cell CLL/lymphoma 7 ' BCL7 

B-cell CLL/lymphoma 8 BCL8 

B-cell CLL/lymphoma 9 BCL9 

BCL2-associated X protein BAX 

BCL2-related protein A1 BCL2A1 

Beckwith-Wiedemann region 1A BWR1A 
beta 2 microglobulin ' B2M 

Bleomycin hydrolase BLMH 

Bloom syndrome protein BLM 
Bradykinin receptor B1 
Bradykinin receptor B2 

Brain derived neurotrophic factor BDNF 

Brain derived neurotrophic factor (BDNF) BDNFR 
receptor 

BRCA1 -associated RING domain gene 1 BARD1 

Breakpoint cluster region BCR 

Breast cancer 1 BRCA1 
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Breast cancer 2 
Breast cancer, ductal, 1 
Breast cancer, ductal, 2 
Butyrylcholinesterase 
C3 convertase 
Cadherin E 
Cadherin EP 
Cadherin N 
Cadherin P 
Calbindin 1 

Calblndin D9K ■■ 
Calcineurln A1 
Calcineurin A2 
Calclneurin A3 
Calcineurin B 

Calcitonin receptor /Calcitonin gene-related 
peptide receptor 

Calcitonin/Calcitonin gene-related peptide 
alpha 

Calcium channel, voltage-dependent, alpha 1 F 
subunit 

Calcium channel, voltage-dependent. Alpha- 
1B(CACNL1A5) 

Calcium channel, voltage-dependent, Atpha- 
1C 

Calcium channel, voltage-dependent, Alpha- 
ID 

Calcium channel, voltage-dependent, Alpha- 
IE (CACNL1A6) 

Calcium channel, voltage-dependent, Alpha- 
2/delta 

Calcium channel, voltage-dependent. Beta 1 
Calcium channel, voltage-dependent. Beta 3 
Calcium channel, voltage-dependent, L type, 
alpha 1S subunit 

Calcium channel, voltage-dependent. 
Neuronal, Gamma 

Calcium channel, voltage-dependent, P/Q - 

type, alpha 1A subunit 

Calcium channel, voltage-dependent, T-type 

Calmodulin 1 

Calmodulin 2 

Calmodulin 3 

Calmcdulin-dependant protein kinase II 

Calnexin 

Calpain 

Calretlnin 

Canalicular multispecific organic anion 



BRCA2 
BRCD1 
BRCD2 
BCHE 

CDH1 

CDH2 

CDH3 

CALB1 

CALB3 

CALNA1 

CALNA2 

CALNA3 

CALCR 

CALCA 

CACNA1F 

CACNA1B 

CACNA1C 

CACNA1D 

CACNA1E 

CACNA2 

CACNB1 
CACNB3 
CACNA1S 

CACNG2 

CACNA1A 



CALM1 

CALM2 

CALM3 

CAMK2A 

CANX 

CAPN, CAPN3 

CALB2 

CMOAT 



G 
G 
G 
E 
E 
G 
G 
G 
G 
G 
G 
I 



I 

N 

N 

N 

N 

N 

N 

N 

N 

N 
N 
N 

N 

N 

N 
G 
G 
G 
G 
G 
E 
N 
T 
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transporter 



V^dilJUiliu di H lyui ctoc; o 


L/rVO 


c 


Vycii iijwi liw cii 11 ly "t 




c 
c 


walUUIllLf cti If lyui doc, dipild 




c 
b 


odruoniu annyurdoe, ueia 


PAO 


E 


OarDOxyiesLerabc i 


PCQ1 


E 


OdrQidC'SpeoiTiL riumeoDOX, ooa 




G 


uaniidge'ndir nypopiasid gene 


Gnn 


N 


uaspase i 


GAor 1 


G 


uaididSe 


^ AT 

GA 1 


1 


oainepsin o 


G 1 oo 


E 


LrU1 


GDI 




OIJlU 


GD10 




CDIOO 


CD100 




CD101 


GD101 




^r^4 AO 


/^r\A AO 
GDI 03 




I^P\4 AC 


GDI 06 




/^r^4 A"7 

GDI 07 


GDI 07 




GDI 08 


^r\A f\Q 

GDI 08 




/^r> 4 AA 

CD1Q9 


GD109 




GD110 


GD1 10 




GD1 11 


/^r\A A A 

GD1 11 




GD1 12 


GD1 12 




GD1 13 


GD1 13 




r>r\A A A 

GD1 14 


GD1 14 




GD1 15 


^r\A A c 

CD115 




GD1 16 


GD1 16 




CD1 17 


GD117 




r*r\A A Q 
GU 1 lo 


f^r\A A Q 

GDI lo 




r^r\A A A 


r^r\A A A 
GD119 




GUi^ 


GD12 




/^rn on 
GUl^U 


r^X^A OA 




GU1^1 


f>r>A 04 
GD121 










GU i^o 


r^r\A oo 




r^r\AOA 
GU 1^4 


r^r\A HA 
GD iii4 




GU1ZD 






GUl^D 


GD i^D 




OO'l 07 


GDIzZ 




^r\4 OQ. 


f^r\A AO 

GDI 28 




CD129 


CD129 




CD13 


CD13 




CD130 


CD130 




CD131 


CD131 




GDI 32 


GDI 32 




CD133 


CD133 




CD134 


GDI 34 




CD135 


CD135 
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CD136 


\^LJ 1 OU 


CD137 




CD138 




CD139 




CD14 




CD140 




CD141 




CD142 




CD143 




CD144 




CD145 




CD147 




CD148 


or\-i >i Q 


CD149 






OUlo 




UUloO 






CD152 




CD153 


UUl Do 




UU 1 o4 


CD155 


UU 1 Ot) 


CD156 


OU100 


CD 157 


OU 1 Of 


CD15a 


uui Do 


CD159 


1 Oc^ 


CD160 




CD161 




CD 162 




CD163 


LrU 1 Do 


CD164 


Hi ft/1 


CD165 


LrUl DO 


CD166 


1 DD 


CD17 


pni7 


CD19 


PHi Q 


CD2 


pn9 


CD20 


pnon 


CD22 


pnoo 


CD23 




CD24 


LrUZ4 


CD25 


ouzo 


CD26 




CD27 


CD27 


CD28 


CD28 


CD3 


CDS 


CD30 


CD30 


CD31 


CD31 


CD33 


CD33 


CD34 


CD34 
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CD36 

CD37 

CD38 

CD39 

CD4 

CD40 

CD41 

CD42 

CD43 

CD44 

CD45 

CD46 

CD47 

CD48 

CDS 

CD50 

CD52 

CD53 

CD55 

CD57 

CD58 

CD59 

CD6 

CD60 

CD63 

CD65 

CD66 

CD67 

CD68 

CD69 

CD7 

CD70 

CD71 

CD72 

CD73 

CD74 

CD75 

CD76 

CD77 

CD78 

CD79 

CD8 

CD80 

CD81 

CD83 

CD84 

CD85 

CD86 



CD36 

CD37 

CD38 

CD39 

CD4 

CD40 

CD41 

CD42 

CD43 

CD44 

CD45 

CD46 

CD47 

CD48 

CDS 

CD50 

CD52 

CD53 

CD5S 

CDS7 

CD58 

CD59 

CD6 

CD60 

CD63 

CD65 

CDSe 

CD67 

CD68 

CD6g 

CD7 

CD70 

CD71 

CD72 

CD73 

CD74 

CD7S 

CD76 

CD77 

CD78 

CD79 

CDS 

CD80 

CD81 

CD83 

CD84 

CD8S 

CD86 
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CD88 

GD89 

CD9 

CD90 

CD91 

CD92 

CD93 

C094 

CD96 

CD97 

CD98 

CD99 

Cell adhesion molecule, intercellular, ICAM 
Cell adhesion molecule, leukocyte-endothelial, 
LECAM (CD62) 

Cell adhesion molecule, liver, LCAM 
Cell adhesion molecule, neural, NCAM1 
Cell adhesion molecule, neural, NCAM120 
Cell adhesion molecule, neural, NCAM2 
Cell adhesion molecule, platelet-endothelial. 
PECAM 

Cell adhesion molecule, vascular. VCAM 
Chediak-Higashi syndrome 1 gene 
Chemokine MCAF 
Chemokine receptor CCR2 
Chemokine receptor CCR3 
Chemokine receptor CCR5 
Chemokine receptor CXCR1 
Chemokine receptor CXCR2 
Chemokine receptor CXCR4 
Cholesterylester hydrolase 
Chondritin Sulphate A - placental receptor 
Chromogranin A 
Chymase 
Clathrin 

CoA transferase 
Collagen I alpha 1 

Collagen I alpha 2 , . . 

Collagen 11 alpha 1 

Collagen ill alpha 1 

Collagen IV alpha 1 

Collagen IV alpha 2 

Collagen IV alpha 3 

Collagen IV alpha 4 

Collagen IV alpha 5 

Collagen IV alpha 6 

Collagen IX alpha 2 

Collagen iX alpha 3 



CD88 

CD89 

CD9 

CD90 

CD91 

CD92 

CD93 

CD94 

CD96 

CD97 

CD98 

cogg 

ICAM1 
LECAM 1 

LCAM 

NCAM1 

NCAM120 

NCAM2 

PECAM1 

VCAM1 

CHS1 

MCAF 

CCR2 

CCR3 

CCR5 

CXCR1 

CXCR2 

CXCR4 



CHGA 
CHY1 



C0L1A1 

C0L1A2 

C0L2A1 

C0L3A1 

C0L4A1 

COL4A2 

COL4A3 

COL4A4 

COL4A5 

COL4A6 

COL9A2, EDM2 

COL9A3 



G 
G 

G 
G 
G 
G 
G 

G 
T 



T 
E 

S 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
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Collagen receptor 


COLR 


s 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen Vl alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


COL6A2 


s 


Collagen Vl alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L11A1 


s 


Collagen XI alpha 2 


C0L11A2 


s 


Collagen XVII alpha 1 


C0L17A1 


s 


Collagenic-like tail subunit of asymmetric 


COLQ 


. E 


acetylcholinesterase 






Colony-stimulating factor 1 


CSF1 


G 


Colony-stimulating factor 1 receptor 


CSF1R 


G 


Colony-stimulating factor 2 


CSF2 


G 


Colony-stimulating factor 2 alpha receptor 


CSF2RA 


G 


Colony-stimulating factor 2 beta receptor 


CSF2RB 


G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stimulating factor 3 receptor 


CSF3R 


G 


Complement component C1 inhibitor 


C1NH 




Complement component C1qa 


C1QA 


1 


Complement component C1qb 


C1QB 


1 


Complement component C1qg 


C1QG 


1 


Complement component C1r 


C1R 


1 


Complement component C1s 


C1S 


1 


Complement component C2 


■C2 


1 


Complement component C3 


C3 


1 


Complement component C4A 


C4A 


1 


Complement component C4B 


C4B 


1 


Complement component C5 


C5 


1 


Complement component C6 


C6 


1 


Complement component C7 


C7 


1 


Complement component C8 


C8B 


1 


Complement component C9 


C9 


1 


Complement component receptor 1 


CR1 


1 


Complement component receptor 2 


CR2 


1 


Complement component receptor 3 


CR3 


1 


Contactin 


CNTN1 


G 


Core-binding factor, alpha 1 


CBFA1 


G 


Core-binding factor, alpha 2 


CBFA2 


G 


Core-binding factor, beta 


CBFB 


G 


Cortico-steroid binding protein 




T 


Corticosteroid nuclear receptor 




1 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


Cortisol receptor 




1 



C-reactive protein CRP 
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c-src tyrosine kinase 


CSK 


r> 


Cvclic AMP resDonse elempnt hindina nrotpin 


CRFB 




Cvclic AMP-deoendent nmtpin kina<?p 


PKA 


c 


Cvclic nucleotide ohosohodiesterase 1 B 


PDF1B 


t: 


Cvclic nucleotide ohosnhndip^teraQp 1R1 


pnpiRi 

r L/C 1 D 1 


t 


Cvclic nuclpotidp nho<?nhndip<;tpr3^p PA*^ 


pnP9A'^ 


C 


Cvclic nucleotirip nhn<?nhndip^tpr;5<ip '^A 


pnp'^A 


c 


Cvclic nucleotidp nho^nhodip^fprp^p '^R 


PHP'^R 


c 

b 


Cvclic nurlpotidp ohn<;nhndip^tPrflQP AA 


PHPAA 


b 




pnPAP 


f— 

E 


Cv/pHp ni iplpntidp nhrjQnhnHiPQtpraco RA. 


pnpf^A 


b 


wywlIU 1 lUUlC^UlIUC |Ji lUopf lUUIcolcr abo OM 


DRP^iA 


f— 

E 


r^\yr*llp niiplPrtfiHp nhncnhorliocforiico fiR 




E 




r UCf 


r— 

E 


V^yUliU nUult;UUU& pilUopi1UUI6ol6raS6 O 




E 


C*\/r*\\f^ ni ir^loAtirio rtHAcnhr^Htoctoroco Q A 

oyoiiu iiuuit^uuuc pnuopr luuic^oicrdbc; *yr\ 


DHPQA 


E 




ppMn-t 


G 


P\/^*lin»HpnpnHpnt l^inacp i 


PHk'i 

1 


G 


r^vr^lin-Hpnpndpnt Ic insico 1 0 


pni^in 

OUI\ 1 u 


G 


v/yunii^jc^pciiUciii f\iiictot? ^ 


pnk'o 


G 


P\/r*nn-HonpnHonf S^insico *^ 
wyoiii i~ucpd luci 11 iMiiciot? o 


pnk"^ 


G 


CvHIn-HpnpnHpnt IcinAQP A 

wy will l*\Jwpd 1UC7I II IMIIdOCr *T 


pnk'A 


G 


oyOHl i~Uc;pci lUoi 11 I\illdb6 O 


pni^*; 


G 


uyciin-oepenaeni Kinase o 


OUKo 


G 


oyciin-aepenaeni Kinase f 


^^1^1,^7 


G 


v./yv#iin~uepci lUcni iMiidbe o 


pni^Q 


G 


V^yUlii i-'Ucpcf iUt^ni Kliiaoc 57 


* pni^Q 


G 


oyuiin-uepenueni Kinase inniuiior ia (r^z i, 




G 


oil 1 J 






oyuMi {"Uc^pcjiiiJcni i\inao6 inniuiior id ^"^f , 


pnk'M'i D 

OUI\IN1 O 


G 


KIP1> 
r\i 1 1 y 






oyulu I'ucpciiLieni ivinaoc inntuuur ik^ ^"o^ , 




G 








\^yoMi i-ucpciiuc^i 11 r\iiiabc^ inniUILOr lO) 


UUr\NZA 


G 


P\/plin-.HpnpnHonf l^inaco mhiKi+/^p 
v-/y will i'*vjc7pd lud 11 iMf icibo iiiiiiuiiur o 


v^Ur\ No 


G 


PvdnriYx/npnjicp i 
\^yi,riuwAy^c?i idot? 1 


OUA 1 


L 


PvplnoYv/npnacp ^ 




b 


v^yoivjpi iiiii 1 




1 
1 


CYP1 1A1 


PVD1 i Ai 
U Y ni 1 A 1 


b 


CYP11B1 




b 


CYP11B2 


CYP11B9 


c 

IZ 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E. 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 
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CYP27 CYP27 E 

CYP27B1 PDDR E 

CYP2A1 . CYP2A1 E 

CYP2A13 CYP2A13 E 

CYP2A3 CYP2A3 E 

CYP2A6V2 CYP2A6V2 E 

CYP2A7 CYP2A7 £ 

CYP2B6 CYP2B6 E 

CYP2C18 CYP2C18 E 

CYP2C19 CYP2C19 E 

CYP2C8 CYP2C8 E 

CYP2C9 CYP2C9 E 

CYP2D6 CYP2D6 E 

CYP2E1 CYP2E1 E 

CYP2F1 CYP2F1 E 

CYP2J2 CYP2J2 E 

CYP3A3 CYP3A3 E 

CYP3A4 CYP3A4 E 

CYP3A5 CYP3A5 E 

CYP3A7 CYP3A7 E 

CYP4A11 CYP4A11 E 

CYP4B1 CYP4B1 E 

CYP4F2 CYP4F2 E 

CYP4F3 CYP4F3 E 

CYP51 CYP51 E 

CYP5A1 CYP5A1 E 

CYP7A CYP7A E 

CYP8 CYP8 E 

Cystathionase CTH E 

Cystathione beta synthase CBS E 

Cystic fibrosis transmembrane conductance CFTR N 
regulator, CFTR 

Cytidine deaminase CDA E 

Cytidine-5-prime-triphosphate synthetase CTPS E 

Cytochrome a E 

Cytochrome c E 

Cytochrome c oxidase, MTCO E 

Cytokine-suppressive antiinflammatory drug- CSBP1 I 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 I 
binding protein 2 

Defender against cell death 1 DAD1 G 

Deleted in colorectal carcinoma DCC G 

Deoxycorticosterone (DOC) receptor E 

Deoxycytidine kinase DCK E 

DihydrolipoyI dehydrogenase 2 PDHA E 

DihydrolipoyI transacetylase PDHA E 

Dopamine receptors D1 DRD1 N 
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Dopamine receptors D2 DRD2 
Dopamine receptors D3 DRD3 
Dopamine receptors 04 DRD4 
Dopamine receptors 05 DRD5 
Duffy blood group FY 

Dynamin DNM1 
EB1 

Elastase 1 ELAS1 

EIastase2 ELAS2 

Endoglin ENG 
Endo-P-D-giucuronidase 

Enolase EN01 

Erythroid kruppeWike factor EKLF 

Erythropoietin EPO 

Erythropoietin receptor EPOR 

Estrogen receptor ESR 

EWS RNA-binding protein EWSR1 

Factor 1 (No. one) F1 
Factor B, properdin 
Factor D 

Factor H HF1 

Factor I (letter I) if 

Factor III F3 

Factor IX F9 

Factor V F5 

Factor VII F7 
Factor VIII 

Factor X F10 

Factor XI F1 1 

Factor XII F12 

FactorXIIIA&B F13A&F13B 
Fanconi anemia, complementation group C FANCC 
Fanconi anemia, complementation group D FANCD 
Fc fragment of IgG, low affinity lla, receptor for FCGR2A 
(CD32) 
Fc receptor 

Fibrinogen alpha FGA 

Fibrinogen beta FGB 

Fibrinogen gamma FGG 

Fibronectin precursor FN1 

Follicle stimulating hormone receptor FSHR, 0DG1 

Follicle stimulating hormone, FSH FSHB 
Follicular lymphoma variant translocation 1 FVT1 

Forkhead rhabdomyosarcoma gene FKHR 

Forkhead transcription factor 7 FKHL7 

Galactosyltransferase 1 GT1 

Galactosyltransferase, alpha 1 ,3 GGTA1 

Galactosyltransferase, beta 3 B3GALT 



N 
N 
N 
N 
T 
G 
G 
E 
E 
S 
I 

E 
G 



T 
T 
G 

I 

S 
S 

s 

G 
G 
G 
I 

G 
G 
G 
G 
G 
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Glial-ceil derived neurotrophic factor (GDNF) 




M 
IN 


receptor 






Glial-cell derived neurotrophic factor, GDNF 


GDNF 


M 
IN 


Glucosaminvl (N-acetvH transferase 2 1- 


GCNT2 


c 


branching enzyme 






Glutamate receptor 1 


GLUR1 


M 

In 


Glutamate receptor 2 


GLUR2 


M 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receotor 5 


Gl IJR'S 


Kl 

N 


Glutamate receotor 6 


Gl URR 


In 


GlutamatA rpcentnr 7 


OA 1 IR7 


Kl 


Glutamate renpntnr innntrnnir NIMDA 1 


MMHARI 


Kl 

N 


Gliitamatp rpppntnr innntrnnir' MMRA 9A 


JNIVIUMrA/lM 


Kl 

N 


Glutamatp rpfpntnr innntrnnir* NIMHA 9R 


IN IVIUAr\ZD 


Kl 


(nliitamatp r^c^nfnr \rknnfrnn\r MMHA 9P 


INIVIUAK^Lf 


Kt 

N 


Glutamatp rpppntnr innntrnnin KIMDA 9n 




Kl 

N 


Glutamine svnthase 




c 
b 


wlUlctu IIUI Ic? 




T 


Glutathions DProxiria<?p fnpyi 


Or A 1 




Glutathionp nproyiria^p rnPyp 




C 


Glutathione S-tran^fpra^p mn 1 r^^TMl 

WIUiGIM IWJl iw \J il dl iOI wl CISC 1 1 lU J , VJw 1 IVI 1 


OO 1 IVl 1 


b 


Glutathionp S-tran«;fpraQp mii A r^^TM^ 




r- 

h 


filutathinnp fi-tran^fpra^p f^^X71 


r^QT7l 




r^lvppralHphvHfi-'^-.nhncnhato Hoh\/Hmnonoe^ 




C 


GAPDH 






GIvcsrai kina^t^ 




r- 
C 


GIvcinamide ribonucleotide TGAR^ 






transformvlase 






Glvcoohorin A 


GYPA 


Q 


Glycophorin B 


GYPR 


c 
0 


Glvcoohorin C 

• T 9 9 lilt Vp#^ 


GYPC 


c 

0 


GIvcosvltransferases ABO blood aroun 


ABO 




Glypican 3 


GPC^ QHYS 




Gonadotrooin releasina hormone receotor 


GNRHR 




Growth-reouiated orotein orecursor GRO 


GRO 


1 

1 


Guanine nucleotide-bindina orotein alnha 


GNAI1 


M 

IN 


inhibitino activitv oolvDeotide 1 GNAI1 






Guanine nucleotide-bindina nrotein aloha 


GNAI2 


M 

IN 


inhibiting activity polypeptide 2, GNAI2 






Guanine nucleotide-binding protein, alpha 


GNAI3 


N 


inhibiting activity polypeptide 3, GNAI3 






Guanine nucleotide-binding protein, alpha 


GNAS1 


N 


stimulating activity polypeptide. GNAS1 






Guanine nucleotide-binding protein, alpha 


GNAS2 


N 


stinfiulating activity polypeptide, GNAS2 






Guanine nucleotide-binding protein, alpha 


GNAS3 


N 



Stimulating activity polypeptide, GNAS3 
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Guanine nucleotide-binding protein, alpha 

stimulating activity polypeptide, GNAS4 

Guanine nucleotide-binding protein, q 

polypeptide 

H(+), K(+)-ATPase 

Haemoglobin alpha 1 

Haemoglobin alpha 2 

Haemoglobin beta 

Haemoglobin delta 

Haemoglobin gamma A 

Haemoglobin gamma B 

Haemoglobin gamma G 

Haptoglobin, alpha 1 

Haptoglobin, alpha 2 

Haptoglobin, beta 

Hemochromatosis 

Heparin binding epidermal growth factor 

Heparin Cofactor II 

Hepatitis B virus integration site 1 

Hepatitis B virus integration site 2 

High mobility group protein C 

High mobility group protein Y 

Histamine receptors, H1 

Histamine receptors, H2 

Histamine receptors, H3 

Histatin 1 

Histatin 2 

Histatin 3 

HLA-B associated transcript 1 
Holocarboxylase synthetase 
Homeobox 1 1 
Homeobox HB24 
IC7 A and B 
Ikaros gene 

Immunoglobulin alpha (IgA) 
Immunoglobulin delta (IgD) 
Immunoglobulin E (IgE) reponsiveness gene 
Immunoglobulin E (IgE) serum concentration 
regulator gene " 
Immunoglobulin epsilon (IgE) 
Immunoglobulin gamma (IgG) 2 
Immunoglobulin heavy mu chain 
Immunoglobulin J polypeptide 
immunoglobulin kappa constant region 
Immunoglobulin kappa variable region 
Insulin-like growth factor 1 
Insulin-like growth factor 1 receptor 
Insulin-like growth factor 2 



wo 



99/64627 



PCT/GB99/01780 



265 



nmilin-likp nrowth fartor 9 rprpntnr 


IGF2R 




ntpnrin hpta 1 


ITGB1 


(5 


ntpnrin beta 2 


ITGB2 




ntenrin beta 3 


1TGB3 




ntearin beta 4 


ITGB4 




ntpnrin beta 5 

IIL^^Illl i>wkCl \J 


ITGB5 




fiif^nrin hpta R 


ITGB6 






1 1 ODf 




niey'''*' aiprid i 


1 1 Or\ 1 




nicgi in, aipna ^ 


1 1 Or\Z 




ni6gnn, aipna ^ 


ITr^Ail 
1 1 OMH 




niegnn, aipna o 


1 1 OMO 




niegnn, aipnd o 


ITr^Aft 
1 I OMD 




niegnn, aipna ivi 


1 1 OMIVI 




nierceiiuiar aunesion moiecuie i 


lOMIVl 1 




nierceiiuiar aanesion moiecuie ^ 


ir* AAVIO 




nterceiiuiar aanesion moiecuie o 


lUAMo 




nterferon alpha 


IrNAi 




nterferon beta 


irrMb 




nterferon gamma 


IPNG 




nterferon gamma receptor 1 


ICKI/^D'I 

IrNCjKI 




nterreron gamma receptor z 


IrlNoK^t 




nterreron regulatory tactor i 


IKr 1 




nterreron reguiaiory lactor h 






nterleukin(IL) 1 receptor 


II 'I D 

IL 1 K 




nteneuKin^iLj i, aipna 


II i A 
IL 1 A 




nterleukin(IL)"1 , beta 


IL1 D 




nterieuKin^^iuj lu 


11 in 




nteneuKtn(iL) lu receptor 


II iAD 
IL1UK 




nieneuKin^iL^ i i 


11 1 i 
II- 1 \ 




nieneuKin^iL^ i i rcccpior 


11 1 1 P 

IL 1 1 r\ 




nieneuKin^iL; 


II 1 o 
IL1 £. 




nieneuivin^ii.^ i^ recepiori ueia i 


II lopm 
luj zrvDi 




nterieuKin^iuy lo 


II i Q 
lUl O 




nieneuKin^iuy lo recepior 


II l^p 
IL 1 Or\ 




nteneuKin^iL; z 


II O 
IL^ 




nieneuKin^iL^ z recepior, aipna 


II OPA 




nteneuKin^iL^ ic receptor, gamma 


II OD/^ " ' 




nieneuKin^iL; o 


II ^ 
ILO 




nteneuKin^iL; o receptor 


II QD 
iLoK 






li A 




nterleukin(IL) 4 receptor 


IL4R 




nterleukin(IL) 5 


IL5 




nterleukin(IL) 5 receptor 


IL5R 




nterleukin(IL) 6 


IL6 




nterleukin(IL) 6 receptor 


IL6R 




nterieukin(IL) 7 


IL7 




nterleukin(IL) 7 receptor 


IL7R 
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Interleukin(IL) 8 il8 

Interleukin(IL) 8 receptor |L8R 

Interleukin(IL) 9 il9 

Interleukin(IL) 9 receptor il9R 

Interleukin(IL) receptor antagonist 1 IL1 RN, IL1 RA 

Janus kinase 1 JAK1 

Janus kinase 2 jaK2 

Janus kinase 3 JAK3 

Kallikrein 3 KAK3 

Kell blood group precursor XK. KEL 

Kininogen, High molecular weight KNG 
Kynureninease 

Lactotransferrin LTF 

Laminin 5, alpha 3 LAIVIA3 

Laminin 5. beta 3 LAMB3 

Laminin 5, gamma 2 LAMC2 

Laminin M LAMM 

Laminin receptor 1 LAMR1 
Latent transforming growth factor-beta binding LTBP2 
protein 2 

Lectin, mannose-binding 1 LMAN1 

Lectin, mannose-binding 2 MBL2 

Leptin LEP 

Leptin receptor LEPR 

Leukaemia inhibitory factor LIF 

Leukaemia inhibitory factor receptor LIFR 
Leukin 

Leukocyte-specific transcript 1 LST-1 
Leukotriene A4 hydrolase 

Leukotriene A4 synthase LTA4S 
Leukotriene 84 receptor 

Leukotriene 84 synthase LTB4S 
Leukotriene C4 receptor 

Leukotriene C4 synthase LTC4S 
Leukotriene. D4/E4 receptor 

LIM homeobox protein 1 LHX1 

LIM homeobox protein 2 LHX2 

' LIM homeobox protein 3 LHX3 

LIM homeobox protein 4 LHX4 

LIM-domain only protein 1 LM01 

LIM-domain only protein 2 LM02 

LIM-domain only protein 3 LM03 

LIM-domain only protein 4 LM04 
LIM-Kinase I (LINK-I) 

Lipocortin 1 ANX4 

Lipoprotein-associated coagulation factor LACI 

Lipoxygenase 12 (platelets) LOG 12 
Lipoxygenase 5 (leukocytes) 
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Lymphoblastic leukemia derived sequence 1 


LYL1 




Lymphocyte-specific protein tyrosine kinase 


LCK 


1 


Lymphoid enhancer-binding factor 


LEF-1 




Ivmohotoxin 






Lvsozvme 


LYZ 




Macroohaae activatina factor 


MAP 




Macroohaoe inflammatorv orotein-l 


MIP1 




Macroohaoe inflammatorv Drotein-1 receotor 






MacroDhaae inflammatorv nrntpln-2 


MIP9 

IVIIr ^ 




Macronhane inflammatorv nrntpin-9 rpppntnr 








MAPiM*^ 
iViAL/nO 


G 


^m^nnhil^l^ hnmolooup 








IVI/MJn*f 


O 


Pirncnnhilfl^ hnmolr*niiP A 






IVlaiiyiidlU piUlllc^laliUI l| cUoinupfill ycMc 


IVI"C 


1 
1 


IVIdilliwoc UlilUiiiy piUlcili 


MDr' 


1 
1 


IVlalli lUolUaoCt Cil|Jilol D lybvlbUllial 


IVIMiN D 


r- 
C 


IVIarci lUbirill 


McrV 


T 


Nyistriy motfillrtnrotoinfico i 
IVIaU lA i 1 ICiCllllJpi IJIOII Ictoc 1 


MMPi 
IVIIVIn 1 


t 


N/lafrlv mofallonrr^toinaco 10 
iviauiA 1 1 icLctiiupi uicii icioC? \\J 


IVIIVIn 1 u 


t: 


IV/lstriv mofsllonrr^foinsico i i 
IVIaUlA f nc$LaliU{Jl\JlCll tdbt? 1 1 


iVIlVI" 1 1 




iViairiA rnt^iaiiuprcjLdncioc^ i ^ 


IVilVI" I ^ 


d 
c 


^y1slfriv mot cillnnrr\t^inaco 1 *^ 
iviaiiiA 1 i ic^icinu{Ji vJic^ii idoc lo 


iviivir^ 1 o 


t: 


^/lcliriv m g^fo Hon rr\ to i n o o q "14 
IvIdlllA iTlcldUUpiUlcllidbc \H 


IVIIVIn l*f 


c 
c 


IVIdlilA iilcldllU|Jr(Jlt;indb6 l\j 


IVIiVi" 1 0 


c 
c 


IVIdliiA iiicldliupruic^incloc lO 


MlVIr^ lO 


CI 


ividiiiA 1 1 ioidiiwpiiJLc;ii idoc^ I § 


* MMPI 7 
IVIIVin 1 I 


c 
c 


Matriy mptallnnrntpinfl^p 1 A 


MMPIfi 
IVIIVIr 1 O 


c 
c 


Mstriy mptflllnnmtpinfl^p iQ 


MMP1Q 


c 
c 


Matriy mptallonrotPlnflQp 9 

IVICILI lA i 1 IwlClllUpi UlCII loot? ^ 


MMP9 




ividir lA iTioidiiupruicu idbo o 


MlVIno, o 1 iVI Y 1 


b 


IVIdlliA ilIc^LdllUprUlc^iriaoc *r 




c 


IVIdUIA lTicldllUprUl6inaS6 w 


mlVlnO 


b 


IVIdlliA liic?LdllUprULcSindo6 D 




b 


ividUiA II loidliupiUlcSindbc f 


Wllylr f 


b 


ividii lA iTicidiiupruicirioSo o 


MiVir^o 


b 


IVIdUiA iTtcldllupruiQiriaoo 9 


M^/IDQ 
MMKy 


b 


IVIriw Oldbb 1. r\ 




[ 


MHH ria<;<; l" R 
iviriw widoo i» D 






MHC Class 1' C 






MHC Class 1: LI\/lP-2 LMP-7 






MHC Class 1: Tap1 


ABCR, TAP1 




MHC Class II: DP 


HLA-DPB1 




MHC Class 11: DQ 






MHC Class II: DR 






MHC Class II: Tap2 


TAP2. PSF2 




MHC Class IhComplementatlon group A 


MHC2TA 




MHC Class IhCompiementatlon group 6 


rficank 
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iViriw v./iabo ii.v^urnpic^iTitJiuauuri yruu|j \u 


r\r AO 


1 
1 


iVino oiaoo ii.v^ornpicinciUduun yruup u 


RPVAP 


1 
1 


iviunuoyit? oiicinuctuicauiciiu |ji(jit?iii i 


MPPI 

fVIwi 1 


1 

1 


iviuuin 1 o 


Ml \CAR 


T 
1 


iVlUlalcU in LfUIUicUIcII Uaiiucio, iVIwO 






iviuiL. nuiTiuiuy i 


Ml H1 


fx 


Muto nomolog ^ 


Mon^ 


G 


iviuio nornuiuy o 


iviono 


ri 


Myeloid leuKemia tactor-i 


MLrl 


1 

1 


Myeioperoxiuase 




1 

1 


MyoyioDin 




T 
1 


Myosin 5A 


MYOoA 


s 


N-acyl hydrolase 




1 

1 


NAUrn oxidase 




1 

1 


NADPH-depenaent cytochrome P450 


rOR 


c 


reductase 






Natural resistance-associated macrophage 


NKAMP1 


1 


protein 1 










1 
1 


K.Im*«#a «^^>^iAr^l>H 'r/*%^^^^^ 

Nerve growtn lactor 


Nor 


n 


Nerve growtn tacior receptor 






Neurofibromin 1 


Nr 1 




iNeuroTiDromin ^ 




<^ 


Neurokinin A 


Nr\NA 


M 
IN 


Neurokinin B 


Nr\ND 


Kl 

N 


Neuropeptide Y 


NPY 


Kl 

N 


Neuropeptide Y receptor Y1 


NrY I K 


Kl 

N 


Neuropeptide Y receptor Y2 


MON/OD 

NPY^^K 


Kl 


Neutral endopepttdase 




r- 
C 


Neutropnii cysioiic lacior i 


INOr 1 


1 
1 


Neutropnii cystoiic lactor z 


NUr^ 


1 
1 


Nitric oxide synthase 1, NOS1 


NL/ol 


C 
CI 


Nitnc oxide syntnase ^, nuoz 


NWOZ 


c 
c 


Nunc oxiae syninase o, invjoo 






Norne disease protein 


NUr 


cx 


NOtCn o 


fVinTPW*^ 

iNvj 1 ono 




Notch iigand - jaggea i 




o 


NUCiear ractor i-Kappa-D-iiKe gene 


IKRI 
ir\DL 


1 

1 


NUCiear ractor Kappa oeta 


INiIaD 


1 

1 


NUCiear Tactor or aciivaieu i ceiis ^iNrM i } 


NIP ATP 


G 


uumpieA, Lfyiuouiio 






Nuclear factor of activated T cells (NFAT) 


NFATP 


G 


complex, preexisting component 






Nucleoside diphosphate kinase-A 


NDPKA 


E 


Oncogene bcl2 




G 


Oncogene ELK1 


ELK1 


G 


Oncogene ELK2 


ELK2 


G 


Oncogene ERG (early reponse gene) 




G 
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Oncogene GLI1 

Oncogene GLI2 

Oncogene GU3 

Oncogene spi1 

Oncogene TEL 

Ohcostatin M 

Oncostatin M receptor 

Ornithine delta-aminotransferase 

Osteonectin 

Osteopontin 

Paired box homeotic gene 3 

Paired box liomeotic gene 7 

Patciied (Drosophila) homolog. PTCH . 

Peanut-like 1 

Phagocytin 

Phenylethanolamine N-methyltransferase, 
PNiVIT 

Phosptiatidyiinositol glycan, class A 
(paroxysmal nocturnal hemoglobinuria) 
Phospholipase A2, group 10 
Phospholipase A2, group 1 B 
Phospholipase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2, group 4A 
Phospholipase A2, group 40 
Phospholipase A2, group 5 
Phospholipase A2, group 6 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsllon 
Phospholipase 0 gamma 
Phosphomannomutase-2 
Plakophilin 1 
Plasminogen 

Plasminogen activator inhibitor 1 
Plasminogen activator inhibitor 2 
Plasminogen activator receptor, Urokinase 
Plasminogen activator, Tissue 
Plasminogen activator, Urokinase 
Platelet glycoprotein 1 b, alpha 
Platelet glycoprotein 1b, beta 
Platelet glycoprotein lb, gamma 
Platelet glycoprotein IX 
Platelet glycoprotein V 
Platelet-activating factor acetylhydrolase IB 
Platelet-activating factor acetylhydrolase 2 
Platelet-activating factor receptor 
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GLI G 

GLI2 G 

GLI3 G 

G 

ETV6 G 

OSM G 

OSMR G 

OAT E 

ON G 

OPN G 

PAX3 G 

PAX7 G 

PTCH G 

PNUTL1 I 

I 

PNMT E 

PICA G 



PLA2G10 

PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PLA2G5 

PLA2G6 



PLCD1 



PLCG1 I 

PMM2 T 

PKP1 T 

PLG E 

PAI1 E 

PAI2 E 

UPAR: PLAUR S 

PLAT; TPA E 

UPA; PLAU E 



GP1BA 

GP1BB 

GP1BG 

GP9 

GPS 

PAFAH1B1 or LIS1 

PAFAH2 

PAFR 
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Poliovirus receptor PVR, PVS 

Potassium channel, calcium-activated, KCNN4 

Potassium inwardly-rectifying channel J1 KCNJ1 

Potassium inwardly-rectifying channel J1 1 KCNJ1 1 

Potassium voltage-gated channel A1 KCNA1 

Potassium voltage-gated channel E1 KCNE1 

Potassium voltage-gated channel Q1 KCNQ1 

Potassium voltage-gated channel Q2 KCNQ2 

Potassium voltage-gated channel Q3 KCNQ3 
Prekallikrein 

Preproenkephalin PENK 
Procollagen N-protease 

Promyelocytic leukemia gene PML 

Proopiomelanocortin POMC 

Properdin P factor, complement PFC, PFD 
Prostacyclin synthase 

Prostaglandin (PG) D synthase, hematopoietic PGDS 

Prostaglandin 15-OH dehydrogenase HGPD; PGDH 



Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 
Prostaglandin 12 receptor 
Prostaglandin IP receptor 
Prostaglandin isomerase 



Prostaglandin-endoperoxidase synthase 2 * PTGS2 
Protease inhibitor 1 

Protein C PROG 

Protein C inhibitor PCI 
Protein kinase A 

Protein kinase C, alpha PRKCA 

Protein kinase C, gamma PRKCG 

Protein kinase DNA-activated PRKDC 
Protein kinase G 

Protein phosphatase 1 , regulatory (inhibitor) PPP1 R3 
subunit 3 

Protein phosphatase 2, regulatory subunit A, PPP2R1 B 
beta isoform 

Protein S PR0S1 

Protein tyrosine phosphatase, non-receptor PTPN12 
type 12 
Proteinase 3 

Prothrombin precursor F2 

Purine nucleoside phosphorylase NP 

Pyravate decarboxylase PDHA 

Retinoblastoma 1 RB1 

Retinol binding protein 4 RBP4 
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Rhesus blood orouD. CcEe antiaens 


RHCE 


T 

1 


Rhesus blood orouo D antiaen 


RHD 


T 
1 


Rhesus blood orouD-associated olvcoDrotein 


RHAG 


T 
1 


Rihn^omal nrotein S19 


RPS19 

1 \l W 1 W 


F 


RIGUI 


RIGUI 




55100 calcium-bindino nrotein A1 


S100A1 

w 1 WW/ 1 1 


Kl 


SI 00 calcium-bindino orotein A2 


S100A2 

1 WW#ifc 


IN 


S100 calclufn-bindino orotein A3 

1 w^/ ^^wiiwiwii 1 ( Mil i Villi i24 r^* w i « 


S 100 A3 


M 

IN 


S100 calcium-bindino orotein A4 


S100A4 

1 W W/ \T 


M 
In 


S100 calcium-bindino orotein A5 


S100A5 

\J 1 ww/*w 


M 

IN 


o 1 uv^ wdiuiui 1 lull 1^ piuiciii 


SIOOAfi 

w 1 \j\Jr\\j 


M 
In 


*n1 nn osiIpii im-Kinriinn nmtiain A7 
O l\J\J wCllwlUtll wiiiuiiiy piwiciii 


O 1 \J\Jr\i 


M 
In 


Qi nn im-KinHinn nrofoln Aft 
o i Uw (^oiwiui li'wii lUli ly piuic^iii MO 


Q 100 Aft 


M 
In 


O lUw OCllOlUlll UlllUiiiy jJIwldll 




M 
In 


O lUU UalwIUI 1 1'Uli iUII ly piUl^lll D 


Q100R 


M 


O 1 w\J UcllOIUi 1 1'wli iUil ly [JlUldii 1 


O 1 wwn 


M 
In 






1 
1 




^Fl F 


In 






In 


Qoior^fin P 




M 

IN 


Q^r/^f/^nlf^ rQr»o r^f/^r ^WTi A 

06roic;nin rc^ucpLUi, on i im • 


HTRI A 


M 
In 


oeroionin rscepior, Qn i id 


MTR1R 
n 1 r\ 1 D 


Kl 
In 


oeruionin rsocpiur, wn i i w 


HTRir 
n 1 ix 1 o 


Kl 

IN 


ocroionin rsccpiur, on i i u 


n 1 lA 1 u 


Kl 
In 


osruiunin rsccpior, on i i ci 


n 1 r\ 1 c 


Kl 
In 


oeroiunn 1 rcuc?piui , on i i ■ 


HTR1F 


Kl 
In 


Oc^iUlUillii icwcpLUif on \ £.r\ 


■ HTR5A 
n 1 r\^r\ 


Kl 
In 


f^protnnin rpppntor 'SHT^R 

OC7i wLWI 111 1 1 C7wC^LWI f Wl 1 1 f ■ U 


HTR2B 


IN 


Sprntnnin rpcpntor 5HT9C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor. 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Severe combined immunodeficiency, type A 


SCIDA 


1 


(Athabascan) 






Signal transducer and activator of transcription STAT1 

1 ' ''^ ' '■ ' ■ 


G 


Signal transducer and activator of transcription STAT2 
2 


G 


Signal transducer and activator of transcription STATS 
3 


G 


Signal transducer and activator of transcription STAT4 
4 


G 


Signal transducer and activator of transcription STATS 


G 


Signaling lymphocyte activation molecule 


SLAM 


1 


Sine oculis homeobox, drosophila, homolog 1 


SIX1 


G 
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Sine oculis homeobox, drosophila, homolog 2 


SIX2 


G 


Sjoegren (Sjogren) syndrome antigen A1 


SSA1 


1 


Sodium channel, non-voltage gated 1 . alpha 


SCNN1A 


N 
IN 


Sodium channel, non-voltage gated 1 , beta 


SCNN1B 


IN 


Sodium channel, non-voltage gated 1, gamma SCNN1G 


M 

IN 


Sodium channel voltaoe oateH tvnp V alnha 




In 


Dolvoeotide 




Sodium channel voltanp-nfltpH h/no i hota 

wuiuiii villain 191, V wiitCi^w^^aicu, LylJC 1, Uwlo 




Nl 
In 


DolvDeotide 




Solute carrier familv 19 ^fnintp fr5^nQnn^^■e^^^ 




T 
1 


member 1 






Soliitp rarripr fflmilx/ 90 mpmhor i 


CI r^onAH 


T 
1 


?\nliitp oairlpr f^jmilx/ 90 momKor O 


oLLr^UAz 


1 


Solute carrier familv /^nrfinm/nhimcp 


OLUOAl 


T 
1 


tr£tncni^k^^p^^ rrtpmhor i 
u di lapui ici ^, iiidifuc?! 1 






Snlufp rarripr femilx/ ^^nHiiim/nIii/*nco 




T 
1 


tranQnnrtpr'i mpmhpr 0 

■UCkllO\J\Jl XSSI Jf IlldllUd ^ 






jstf^lt itp Ofirripr fainilw ^ ^coHii trr^/nli i/^/^oa 

wcii 1 lot iciiiuiy \j ^buuiurn/Qiucose 


oLUOAo 


T 
1 








ouiULe Carrier romiiy o, memuer o 


SLC5A3 


1 


wwl wil 1 


CDI 

OKI 


T 
1 


f^nprm nrotfimino P'f 


rKIVn 




Snprm nrntaminp P9 

wpdlll ^1 WLCII 1 III l«7 1 4b. 


rKMz 


ri 


Old II udi iduiur 


oUr 




wUUIIICII UdiVCvJ IQwlUI 1 


oUrl 


V3 


^iir*Pinfltp Hph\/Hrrtnonaca i 

wUUoil iCilC? Uv?i lyUI UUwiiCiww i 


oUnl 


P 

c 


^uppinafp thintfinaQP 




c 


SuDeroxirip rii<;mntaQA 1 


cnm 

OvJU1 


p 


^unprnyirtp Hicmiitsiep ^ 


oUUo 


c 


SVK-rplafpH tvrnQtnp Winficp 


oKi\ 


t 

1 


Talin 


Tl M 
1 LIN 




Talin TLN 
1 dill 1 , 1 ^1 ^ 




c 
o 


T«ppll flPi jfp Ivmnhnpx/fir* ipiiUomtn i 
1 \^zfii ai^uio lyi iipiikjv^y iiu tc?ui\ciiiia I 


TAI i 
1 ALT 


1 

1 


T-cell acute Ivmohocvtic leukpmia 9 

■ WWII MVi#v4%w 1 y 1 1 iwi 1 wwy kiw iwUIXdlllCI ^ 


TAI 9 


1 

1 


T-cell receotor aloha 


TPRA 


1 

1 


T-cell receptor, delta 


TCRD 


1 

1 


Tenascin (cytotactin) 




c 
o 


Tenascin XA- 


TNXA 


o 


Tenminal deoxynucleotidyltransferase 


TDT 


1 

1 


Temiinal deoxynucleotidyltransferase, TDT 






Thrombin receptor 


F2R 


1 


Thrombopoietin 


THPO 


G 


Thrombospondin 


THBS1 


G 


Thromboxane A synthase 1 


TBXAS1 


1 


Thromboxane A2 


TXA2 


1 


Thromboxane A2 receptor 


TBXA2R 


1 


Thy-1 T-cell antigen 


THY1 


1 



Thymic humoral factor 
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Thymopoietin 


TMPO 




Thymosin 




1 


TIE receptor tyrosine kinase 


TIE-1 


G 


Tip-associated protein 


TAP 


1 


Toll-like receptor 4 


TLR4 


1 

1 


Topoisomerase 1 




P 


Topoisomerase II 




F 


Transcobalamin 2, TCN2 


TCN2 


T 
1 


Transcription factor 3 


TCF3 


(5 
\J 


Transcription factor binding to IGHM enhancer TFE3 




Transfenin 


TF 




Transferrin receptor 


TFRC 




Transforming growth factor, alpha 


TGFA 




Transforming growth factor, beta 2 


TGFB2 


G 


Transforming growth factor, beta induced 


TGFBI 


G 


Transforming growth factor, beta receptor 2 


TGFBR2 


G 


Tuberous sclerosis 1 


TSC1 


G 


Tuberous sclerosis 2 


TSC2 


G 


Tubulin 






Tumor susceptibility gene 101 


TSG101 


G 


Tumour necrosis factor (TNF) receptor 


TRAF1 




associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 


1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 


1 


associated factor 3 






Tunriour necrosis factor (TNF) receptor 


TRAF4 


1 


associated factor 4 






Tumour necrosis factor (TNF) receptor 


TRAF5 


1 


associated factor 5 






Tumour necrosis factor (TNF) receptor 


TRAF6 


1 


associated factor 6 






Tumour necrosis factor alpha 


TNFA 


1 


Tumour necrosis factor alpha receptor 


TNFAR 


1 


Tumour necrosis factor beta 


TNFB 


1 


Tumour necrosis factor beta receptor 


TNFBR 


1 


Tumour protein p53 


TP53, P53 


G 


Tumour protein p63 


TP63 


G 


Tumour protein p73 


TP73 


G 


Tumour protein, translationaliy-controlled 1 


TPT1 


G 


Tumour suppresssor gene DRA 


DRA 


1 


Ubiquitin 




G 


Ubiquitin activating enzyme, E1 




E 


Ubiquitin B 


UBB 


G 


Ubiquitin C 


UBC 


G 


Ubiquitin fusion degeneration 1-like 


UFblL 


G 


Ubiquitin protein ligase E3A 


UBE3A 


E 
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Undulin 1 


rOL14A1 


c 
o 


Uridine monoDhosohate kinase 


1 JMPK 

Vi/IVIi i\ 


t 
1 


Uridine rnonoDhosohate svnthetase 


UMpc 

vjivir o 


t 
1 


UroDorDhvrinoaen Hi synthase 


UROS 


c 
c 


Vimentin 


VIM 

V MVI 


1 

1 


v-mvc avian mvelocvtonriatosis viral oncoaene 


MYC 

IVl 1 \^ 




homolog 






Von Hippel-Lindau gene 


VHL 




Wemer svndrome helicase 


WRM 

V V IAIN 


r\ 


Wilms tumour aene 1 

VWIIIII^ ^UlllwVill ^Wll^a^ 1 


VV f 1 


G 


Wilms tumour gene 2 


WT2 


r> 


Wilms tumour gene 4 


WT4 


G 


Winged helix nude 


WHN 


G 


Wiskott-Aldrich syndrome protein 


WASP. THC 


1 


Xanthine dehydrogenase 


XDH 


E 


X-ray repair gene 


XRCC9 


G 


Zinc finger protein 198 


ZIC198 


S 


Zinc finger protein HRX 


ALL1 


1 
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In a twelfth aspect. 
DEVELOPMENT 

The present invention relates to a method of assessing the risk of developing clinical 
or social consequences following dysfunction, damage or disease of the body 
consequent to an aberration in the processes of development and indicating 
appropriate therapeutic interventions. 

The process by which fertilisation of an egg leads to the formation and growth of a 
foetus, birth of a baby and the maturation of an adolescent into an adult are 
collectively described as development. An understanding of the genetic and molecular 
events directing the development and differentiation of cells into tissues and organs is 
slowly being understood (Gilbert 1997). The intricate nature of the interactions 
between cells as they divide and differentiate is mediated by a host of regulatory 
systems including: 
DNA methylation 

Transcriptional regulation (e.g POU transcription factors) 
Differential RNA splicing 
Paracrine systems 

Signal transduction pathways (e.g. RTK-Ras, JAK-STAT, NOTCH) 
Neurotransmitter/receptor interaction 
Cell surface adhesion molecules 

In addition there are significant interactions between the developing organism and the 
envirormient (the womb and subsequently the external environment). In humans the 
process of development and maturation continues thtough to late 20's as the final 
stages of brain myelination occur. 

The sheer complexity of these interactions and their subtle effects on the dynamics of 
organ formation and development mean that there are muhiple opportunities for 
perturbation, failure or premature termination of the developmental trajectory. No 
tissue, organ or organ system in the body is immune to the possibility of dysfunction, 
damage or disease consequent to an aberration in the processes of development. 

The spectrum of medical, psychological and social consequences consequent to an 
aberration in developmental processes is enormous (Weatherall, Leadingham and 
Warrell 1996). For example abnormalities of brain development are very frequent and 
often lead to lasting impairments in cognition and learning (some 3% of school 
leavers may have some degree of neurological impairement. Developmental disorders 
include: 

Down's syndrome (brain and other organs) 
Cruzon syndrome (skull) 

Congenital adrenal hyperplasia (endocrine system) 
Congenital hypothroidism (endocrine system) 
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Hirchsprung's disease (gastrointestinal system) 
Pyloric stenosis (gastrointestinal system) 
Aortic- valve stenosis (cardiovascular system) 
Mitral Valve abnormalities (cardiovascular system) 
Spina bifida (spine) 

Cerebral palsy (central nervous system) 
Cystic fibrosis (respiratory system) 

The physiology and nature of dysfimction, damage or disease of the body consequent 
to an aberration in the processes of development are extremely complex. The exact 
spectrum of symptoms and attendant disability are derived from the nature of the 
lesion, its site and extent and the time at which it influenced the pattern of 
development. The presence of a clinical, psychological or social liability may also 
change over time since the manifestations of the difficulties at birth, adolescence or 
adulthood will alter as a function of the unfolding of development 

The interactions between the various proteins which form die constituent parts of the 
regulatory systems are critical in the control and modulation of development. 
Variation in the functionality of the proteins involved in these processes will, 
inevitably, cause or have an impact on the functioning of these systems or modulate a 
tissues ability to minimise developmental aberrations and restore function following 
dysfunction, damage or disease in the development of these systems. A number of 
constitutional factors are known to impact on the individuals ability to deal with and 
recover from dysfimction, damage or disease of the body consequent to an aberration 
in the processes of development. These include genetic history, age, sex, nutritional 
status, pre-existing disease or injury, drug treatments and socio-economic 
circumstances. 

Genetic variation within individuals is also a key factor although the extent and nature 
of the genes involved and tiieir precise impact on prognosis, complications, efficacy 
of therapeutic intervention and eventual recovery of fimction is largely unknown. 

The individual variability in response to the occurrence of dysfimction, damage or 
disease of the body consequent to an aberration in the processes of development and 
the associated variation in symptomatology, response to therapy and adverse events 
resulting fi-om therapeutic interventions lies at the heart of the difSculties experienced 
in the health and social management of dysfunction, damage or disease of the body 
consequent to an aberration in the processes of development. 

We have elaborated on the value and utility to be derived fi-om the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below: 
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KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



DEVELOPMENT GENE LIST 
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Acetvlcholinp receotor nicotinic bpta 1 
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N 


Acetvlcholine recsDtor. nicotinic beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Achromatopsia 2 


ACHM2 


S 


Acid phosphatase 2, lysosomal 


ACP2 


E 


Acrosin 


ACR 


G 


Actin, alpha, cardiac 


ACTC 


S 


Actin, alpha, skeletal 


ACTA1 


S 


Actin, alpha, smooth, aortic 


ACTA2 


S 


Activin 




G 


Activin A receptor, type 2B 


ACVR2B 


G 


Activin A receptor, type 2-like kinase 1 


ACVRL1 


G 


Acyl CoA dehydrogenase, short chain 


ACADS 


E 


Acyl-CoA thioesterase 




E 


ADAM (A disintegrih and metalloproteinase) 1 


ADAM1 


E 


ADAM (A disintegrin and metalloproteinase) 10 ADAM 10 


E 


ADAM (A disintegrin and metalloproteinase) 11 ADAM 11 


E 
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ADAM (A disintegrin and metalloproteinase) 12 ADAM12 E 
ADAM (A disintegrin and metalloproteinase) 13 ADAM 13 E 
ADAM (A disintegrin and metalloproteinase) 14 ADAM14 e 
ADAM (A disintegrin and metalloproteinase) 1 5 ADAM1 5 E 
ADAM (A disintegrin and metalloproteinase) 16 ADAM 16 E 
ADAM (A disintegrin and metalloproteinase) 1 7 ADAM 1 7 e 

ADAM (A disintegrin and metalloproteinase) 18 ADAM 18 e 

ADAM (A disintegrin and metalloproteinase) 1 9 ADAM1 9 e 
ADAM (A disintegrin and metalloproteinase) 2 ADAM2 ' e 

ADAM (A disintegrin and metalloproteinase) ADAM3A E 
3A 

ADAM (A disintegrin and metalloproteinase) ADAM3B E 
3B 

ADAM (A disintegrin and metalloproteinase) 4 ADAM4 E 

ADAM (A disintegrin and metalloproteinase) 5 ADAMS E 

ADAM (A disintegrin and metalloproteinase) 6 ADAM6 E 

ADAM (A disintegrin and metalloproteinase) 7 ADAM7 E 

ADAM (A disintegrin and metalloproteinase) 8 ADAMS E 

ADAM (A disintegrin arid metalloproteinase) 9 ADAM9 E 

Adducin, alpha ADD1 S 

Adducin, beta ADD2 S 

Adenomatous polyposis coli tumour supressor APC G 
gene 

Adenosine deaminase ADA E 

Adenosine monophosphate deaminase AMPD E 

Adenosine receptor A1 AD0RA1 N 

Adenosine receptor A2A 'AD0RA2A N 

Adenosine receptor A2B AD0RA2B N 

Adenosine receptor A3 AD0RA3 N 

Adenyl cyclase fg 

Adenylate cyclase 1 ADCY1 E 

Adenylate cyclase 2 ADCY2 E 

Adenylate cyclase 3 ADCY3 E 

Adenylate cyclase 4 ADCY4 E 

Adenylate cyclase 5 ADCY5 E 

Adenylate cyclase 6 ADCY6 E 

Adenylate cyclase 7 ADCY7 E 

Adenylate cyclase.8 • ADCY8 E 

Adenylate cyclase 9 ADCY9 E 

Adenylosuccinate lyase ADSL E 

ADP-ribosyltransferase ADPRT E 

Adrenergic receptor, alphal ADRA1 N 

Adrenergic receptor, alpha2 ADRA2 N 

Adrenergic receptor, beta! ADRB1 N 

Adrenergic receptor, beta2 ADRB2 N 

Adrenergic receptor, beta3 ADRB3 N 

Adrenocortlcotrophic hormone (ACTH) ACTHR G 

receptor 
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Angiotensinogen 
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Ankyrin 1 


ANK1 
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ANK2 
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Ankyrin 3 
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Anti-Mullerian hormone AMH 
Anti-Mullerian hormone type 2 receptor AMHR2 
Antithrombin III AT3 
AP-2. alpha TFAP2A 
AP-2,beta TFAP2B 
AP-2, gamma TFAP2C 
Apaf-1 

Apical protein, xenopus laevis-IIke APXL 

Apolipoprotein A 4 AP0A4 

Apolipoprotein A I AP0A1 

Apolipoprotein A II AP0A2 

Apolipoprotein B APOB 

Apolipoprotein C1 AP0C1 

Apolipoprotein C2 AP0C2 

Apolipoprotein C3 AP0C3 

Apolipoprotein D APOD 

Apolipoprotein E APOE 

Apolipoprotein H APOH 

Apopain CPP32 

Apoptosis antigen 1 APT1 

Apoptosis antigen ligand 1 APT1 LG1 

Apoptosis-inducing factor AIF 

Apurinic endonuclease APE 

Archaete-scute homolog 1 ASH1 

Archaete-scute homolog 2 ASH2 

Arginosuccinate synthetase ASS 

Arrestin SAG 

Aryl hydrocarbon receptor AHR 
Aryl hydrocarbon receptor nuclear translocator ARNT 

Arylsulfatase A ARSA 

Arylsulfatase B ARSB 

Arylsulfatase C ARSC1 

Arylsulfatase D ARSD 

Arylsulfatase E ARSE 

Arylsulfatase F ARSF 
Aspartate transaminase 
Aspartate transcarbamoylase 
Aspartoacylase . . AS PA 

Aspartyiglucosaminidase AGA 

Astrotactin ASTN 
Ataxia telangiectasia complementation group D ATD, ATDC 

Ataxia telangiectasia gene, AT ATM 

Ataxin 1 SCA1 

Ataxin 2 SCA2 

Ataxin 3 MJD 

ATP-binding cassette transporter 7 ABC7 

Atrial natriuretic peptide ANP 

Atrial natriuretic peptide receptor A NPR1 
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Atrial natriuretic peptide receptor B NPR2 

Atrial natriuretic peptide receptor C NPR3 

Atrophin 1 DRPLA 
Attractin 

Autoimmune regulator, AIRE AIRE 

Azoospermia factor 1 AZF1 
Bagpipe homeobox, drosophila homolog of, 1 BAPX1 

B-cell CLL/lymphoma 1 BCL1 

B-cell CLL/lymphoma 1 0 BCL1 0 

B-cell CLL/lymphoma 3 BCL3 

B-cell CLUIymphoma 4 BCL4 

B-cell CLL/lymphoma 5 BCL5 

B-cell CLL/lymphoma 6 BCL6 

B-cell CLL/lymphoma 7 BCL7 

B-cell CLL/lymphoma 8 BCL8 

B-cel! CLL/lymphoma 9 BCL9 

BCL2-associated X protein BAX 

BCL2-related protein A1 BCL2A1 

Beckwith-Wiedemann region 1A BWR1A 

Bestrophin VMD2 

beta 2 microglobulin B2M 
beta-endorphin receptor 

beta-Glucuronidase GUSB 
beta-N-acetylhexosaminidase. A 
beta-N-acetylhexosaminidase, B 
Bilirubin UDP-giucuronosyltransf erase 

Bleomycin hydrolase BLMH 

Bloom syndrome protein BLM 

Blue cone pigment BCP 

Bone morphogenetic protein, BMP1 BMP1 

Bone morphogenetic protein, BMP2 BMP2 

Bone morphogenetic protein, BMP3 BMP3 

Bone morphogenetic protein, BMP4 BMP4 

Bone morphogenetic protein, BMP5 BMP5 

Bone morphogenetic protein, BMP6 BMP6 

Bone morphogenetic protein, BMP7 BMP7 

Bone morphogenetic protein, BMP8 BMP8 

Brain derived neurotrophic.factor BDNF 

Brain derived neurotrophic factor (BDNF) BDNFR 
receptor 

Branched chain aminotransferase 1 , cytosolic BCAT1 

Branched chain aminotransferase 2, BCAT2 
mitochondrial 

BRCA1 -associated RING domain gene 1 BARD1 

Breakpoint cluster region BCR 

Breast cancer 1 BRCA1 

Breast cancer 2 BRCA2 

Breast cancer, ductal, 1 BRCD1 
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Breast cancer, ductal, 2 


BRCD2 
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Bruton agammagiobuiinaemia tyrosine kinase 


BTK 
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Butyryicholinesterase 


BCHE 
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C3 convertase 




E 


Ca(2+) transporting ATPase, fast twitcin 


ATP2A1 
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Ca(2+) transporting ATPase, slow twitch 


ATP2A2 
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Cadherin EP 
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CDH2 
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Calbindin 1 
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ri 
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CALB3 
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1C 
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Calcium channel, voltage-dependent, Alpha- 
ID 


CACNA1D 
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Calcium channel, voltage-dependent, Alpha- 


CACNA1E 


N 


1E(CACNL1A6) 






Calcium channel, voltage-dependent, Alpha- 


CACNA2 
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2/delta 






Calcium channel, voltage-dependent. Beta 1 


CACNB1 


N 


Calcium channel, voltage-dependent. Beta 3 


CACNB3 


N 


Calcium channel, voltage-dependent, L type, 


CACNA1S 


N 


alpha 1S subunit 






Calcium channel, voltage-dependent. 


CACNG2 


N 


Neuronal, Gamma 






Calcium channel, voltage-dependent, P/Q 


CACNA1A 


N 


type, alpha 1A subunit 






Calcium channel, voltage-dependent, T-type 




N 


Calcium sensing receptor 


CASR 


T 


Calmodulin 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 


G 


Calmodulin dependant kinase 




..,„:.,...,T . 


Calmodulin-dependant protein kinase II 


CAMK2A 


G 


Cainexin 


CANX 


G 


Calpain 


CAPN, CAPN3 


E 


Canalicular multispecific organic anion 


CMOAT 


T 


transporter 






Carbamoylphosphate synthetase 1 


CPS1 


E 


Carbamoylphosphate synthetase 2 


CPS2 


E 


Carbonic anhydrase 3 


CA3 


E 


Carbonic anhydrase 4 


CA4 


E 


Carbonic anhydrase, alpha 


CA1 


E 
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Carbonic anhydrase, beta CA2 E 

Cardiac-specific homeobox, CSX CSX G 

Carnitine acetyltransferase CRAT E 

Carnitine acyicamitine translocase CACT E 

Carnitine transporter protein CDSP, SCD T 

Cartilage oligomeric matrix protein COIVIP, EDM1 , N 

PSACH. 

Cartilage-hair hypoplasia gene CHH N 

Caspasel CASP1 G 

Caspase 10 CASP10 G 

Caspase 2 CASP2 G 

Caspase 3 CASP3 G 

Caspase 4 CASP4 G 

Caspase 5 CASP5 G 

Caspase 6 CASP6 G 

Caspase 7 CASP7 G 

Caspase 8 CASP8 G 

Caspase 9 CASP9 G 

Catechol-O-methyltransferase COMT E 

Catenin, alpha CTNNA1 G 

Catenin.beta CTNNB1 G 

Catenin, gamma G 

Cathepsin K CTSK E 

CaveolinS CAV3 E 

CD1 CD1 I 

CD44 CD44 I 

Cdc 25 phosphatase G 

Cdc2 CDC2 G 

CDX1 G 

CEA G 

Cell adhesion molecule, intercellular, ICAM ICAM1 G 

Cell adhesion molecule, leukocyte-endothelial. LECAM1 G 
LECAM (CD62) 

Cell adhesion molecule, liver, LCAM LCAM G 

Cell adhesion molecule, neural, NCAM1 NCAM1 G 

Cell adhesion molecule, neural, NCAM120 NCAM120 G 

Cell adhesion molecule, neural, NCAM2 NCAM2 G 

Cell adhesion molecule, platelet-endothelial, PECAM1 G ■ 
PECAM 

Cell adhesion molecule, vascular, VCAM VCAM1 "G 

Cellubrevin CEB N 

c-erbB1 ERBB1 G 

c-erbB2 ERBB2 G 

c-erbB3 ERBB3 G 

c-erbB4 ERBB4 G 

Ceroid lipofuscinosis neuronal 2 CLN2 N 

Ceroid lipofuscinosis neuronal 3 CLN3 N 

Ceroid lipofuscinosis neuronal 4 CLN4 N 



wo 99/64627 



PCT/GB99/01780 



284 



Ceroid lipofuscinosis neuronal 5 


CLN5 


N 


Ceroid lipofuscinosis neuronal 6 


CLN6 


N 


Chediak-Higashi syndrome 1 gene 


CHS1 


T 
1 


Chemokine MCAF 


MCAF 




Chemokine receptor CCR2 


CCR2 


, 


Chemokine receptor CCR3 


CCR3 


1 


Chemokine receptor CCR5 


CCR5 




Chemokine receptor CXCR1 


CXCR1 




Chemokine receptor CXCR2 


CXCR2 




Chemokine receptor CXCR4 


CXCR4 




Chloride channel 5 


CLCN5 


s 


Cholestasis, progressive familial intrahepatic 1 


FIC1 


G 


gene 






Cholesterol ester transfer protein 


CETP 


T 


Choline acetyltransferase 


CHAT 


E 


Choroideremia gene 


CHM 


s 


Chromogranin A 


CHGA 


G 


Ciliary neurotrophic factor (CNTF) 


CNTF 


O 


Ciliary neurotrophic factor (CNTF) receptor 


CNTFR 




c-kit receptor tyrosine kinase 




G 


Clathrin 




T 
1 


Cleavage signal-1 protein 


CS1 


G 


Cleft palate gene 


CPX 


G 


Clusterin 


CLU 


G 


CoA transferase 






Cochlin 


COCH 


1 


Cockayne syndrome gene, CKN1 


CKN1 


G 


Collagen 1 alpha 1 


COL1A1 


s 


Collagen 1 alpha 2 


C0L1A2 


s 


Collagen II alpha 1 


C0L2A1 


s 


Collagen III alpha 1 


C0L3A1 


s 


Collagen IV alpha 1 


C0L4A1 


s 


Collagen IV alpha 2 


COL4A2 


s 


Collagen IV alpha 3 


COL4A3 


s 


Collagen IV alpha 4 


COL4A4 


s 


Collagen IV alpha 5 


COL4A5 


s 


Collagen IV alpha 6 


COL4A6 


s 


Collagen IX alpha 2 ~ v- 


COL9A2, EDM2 


s 


Collagen IX alpha 3 


COL9A3 


s 


Collagen receptor 


COLR 


s 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen VI alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


C0L6A2 


s 


Collagen VI alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L11A1 


s 
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r^rtl/^rtiz—cf I lY^i tlisti nn factor 0 sinhsi ror*ontor 

ouiony~biirnutdLii laULur ^ dipiid icucpiui 






v^uiony''oiirTiuiaiiny lauiur z dcIci icucpiur 


OOP ^ixD 


G 


ooiony-siirnuiaiing facior o 




G 


ouiony~9iirnuiaUi ly iciULor o rcccpiur 




G 


uornpiex v 


MTATPR 


c 
b 


Cone-rod homeobox-containing gene 




G 


uoniaciin 


OIN 1 IN 1 


G 


oore-Dinairig racxur, aipna i 


PRFA1 
oDr/A i 


G 


v-rOre-Dinuing idcior, dipria ^ 


PRFA9 


G 


oorG-Dinuing locior , ueia 


PRFR 


G 


uoiiicoiropnin-reieasing norrnone 




T 
1 


uomcotropnin-reieasing normone recepior 


L/KrlKl 


1 


ureaiine Kinase — d anu m 


Pk'RP 




ureD Dinuing protein 




G 


urypiocnrome i 


PPVi 


c 
o 


Lrrypiocnronie z 




c 
o 


Crystailin, alpha A 


LrKYAA 


S 


urysiaiiin, aipna d 




o 
o 


urystaiiin, oeta oz 




o 
o 


urysiaiiin, garrirna a 




e 
o 


c-src tyrosine Kinase 




G 


Cu2+ transporting ATPase alpha polypeptide 


ATDT A 


h 


L»uz+ iranspomng m i rase ueta poiypepuue 


ATP7R 
A 1 r f D 


c 


uuDiiin 


PI IDM 


1 


oyciiC /Mvir rc#spun56 cismcm uinuiny pruic^in 


PRPR 




OyUiiU rKlvlT^ r cbpuilbc ciciTlciU iTlUUUldlUr 


PRPM 


\3 


wyuilu /AlVir *Ucp6l lUci 11 piULdll Ixllldoc 


1 rx/A 


c 




CNr5A1 


M 

IN 


PNlhiAl 
V./INOA 1 






oyuiiu iiuUicuuuc ydLcu ur idiirici dipi id o, 


wIMVJAO 


IN 


OINOr\0 






oycilo nud60uu6 pnuopnuuicoieraoe i d 


r L/C 1 D 


P 
C 


r^v/plip ni iplpntiHp nhn^nhnrliPQfprp^p 1R1 
v^y^ii^ i lUv^icvj iiuc pi iL/o|ji iuvjicoici doc 1 i 


PDF1B1 


F 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 
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nvrlir nnrlpotide DhosDhodiefitera^e 6B 


PDE6B 


c 

c 


nvrlic nucieotide DhosohodiGSterase 7 


PDE7 


F 


nvrlir nunlpntide nhosDhodiGSterase 8 


PDE8 


c 


Cvclic nucleotide ohosDhodiesterase 9A 


PDE9A 


P 


Cvclin A 

v^y Willi / » 


CCNA 




Cvclin B 

v-y y will 1 w 


CCNB 




Cvclin C 

^^ywiiii 


CCNC 


w 


Cvclin D 

^^y will 1 


CCND1 




Pvrlin P 

wy will 1 L_ 


CCNE 


G 




CCNF 




r^wr^lin-HAnpndpnt kin^QP i 

Oyolll l~Uw|Jwl ILIwl 11 lOOw 1 


CDK1 






CDKIO 


v3 




CDK2 


G 


oy wiiM'Uwpci ivjci 11 rviiicioc 0 


CDK3 


G 


^yciin-uepenueni Kinase *f 




1^ 


V^ywlll 1 UwfJwl ItJwl IL rxll lOOC \J 


CDK5 


G 


oyciin~u6p6nuc^r 11 isiiiaoc u 


cnKfi 

KmfUTWJ 


w 


r^v/r*lin-HononHpnt kinsQP 7 
oyuiin viCpwi luci 11 ml iciow * 


CDK7 


G 


Ov/rlin.Hpn^nHpnt kin^QP ?K 
oyi^iii i"U wfjwi lUwi 11 iMiiaow w 


CDK8 


G 


r^\/r*!in_Hor\OfiHont kinsico Q 

oycun'Ucpcnuci 11 rviiiaoc 9 




G 


V./yv/iin~Cic;pei lUclU IMIIdOC llnllUllUl IM I t 


CDKNIA 


G 


PIP1 ^ 






0\/^lin_Hlar^on^^onf kinsiCA inhihitnr i R /P^7 

oyonn~ucpeiiUci u niiicioc? uiiuuiiui id \i i-« • 


CDKNIB 


G 


r\lr 1 ; 






v-ryciin-aepenQeni Kinase inniuiior lu ^rOf , 


pnKNJip 

OLIrvIN 1 w 










Lfyciin-Qepenucni wnase ninioiior zan ^piu^ 






oyciin-uepenucni Kinase inniDiior 0 




V3 


v^yciouxyy^nase 1 


POX1 


p 


oyciooxyyenase z 


pny9 




PVP1 i Al 


PYP1 1 A1 


p 


T r 1 1 D 1 


PYP11R1 
will 1 D 1 


p 




PYP11R9 


p 




PYP17 
will* 


p 


PYP1Q 


CYP19 

w 1 1 1 57 


p 


PYP1 A1 

win \r\ 1 


CVP1A1 

w 1 1 1 r\ 1 




PYPi A9 


CYP1 A2 




PYPiPl 


CYP1B1 


F 


PYP91 


CYP21 

W 1 1 c. 1 


p 


PYP94. 
V-/ T r^^H 






PYP97 


CYP27 


P 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 
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CYP2C18 


E 


u T "iiv/ 1 y 


CYP2C19 


E 




CYP2C8 


E 




CYP2C9 


E 




CYP2D6 


E 




CYP2E1 


E 




CYP2F1 


E 


OYnzJ^ 


CYP2J2 


E 


UYr^oMo 


CYP3A3 


E 




CYP3A4 


p 


C/YPoAo 


CYP1A5 


p 


CYP3A7 




p 


/^\yn>i AH'! 
CYP4A1 1 


PYPdAH 


F 


UYP4D1 


CYP4B1 


E 


OVD/I CO 


CYP4F2 


E 


CYr4ro 


CYP4F3 


E 


OYKol 


CYP51 


E 


UYPdAI 


CYP5A1 


E 


CYrr A 


nYP7A 


E 


LrYro 


CYP8 


E 


uystainionase 


CTH 


E 


CrySiainiunt? Ucla oyiUliaoc 


CBS 


E 


uysttc TiDrosis iransmenriDrane uonauuiaiiue 


CFTR 

on 1 r\ 


N 


regulator, uPTR 






Cystinosin 


CTNS 


T 


uytiQine Qeaminase 


CDA 


E 


oyiocnrorne u-^hu ctt|jiia 


CYBA 


E 


uytocnrome d-z4o oeia 


CYBB 


E 


L/yiocnrome o-o 


CY.B5 


E 


UAA 1 nuclear recc^fjiui 


DAX1 


1 


usainess auiosornai uuiiuiiciiii u 


DFNA5 


N 


U6aTneso aysvunici {je{juuc 


DDP 


N 




DAD1 


G 


L/ciOl6U ill dZ.UUo[JtJI 1 1 lla 


DAZ 


G 


L/6i6L6u in CUIUrculdl Udi Lrii lui 1 ica 


DCC 


G 


Uei6teu in maiignani orain lumourb i 


DMBT1 


G 


r^filfo ominnlax/i ilinafo Hph\/Hrfltn^P 
Uollcl aniinOlcVUMilalC Udiyuiaiaoc 


ALAD 


E 


r^oifrQM\-'^-nYnQtprniH ^-hpta-reductass 




E 




DHCR7 


E 


Dentin sialophosphoprotein 


DSPP 


G 


Deoxyuridine triphosphatase; dUTPase 




E 


Desert hedgehog, dhh 




G 


DHEA sulfotransferase 


STD 


E 


Diaphanous 1 


DIAPH1 


N 


Diaphanous 2 


DIAPH2 


N 


Diastrophic dysplasia sulfate transporter 


DTD 


T 


Dihydrolipoamide branched chain transacylase DBT 


N 


Dihydrolipoamide dehydrogenase 


DLD 


N 



wo 99/64627 



PCT/GB99/0I780 



288 



DihydrolipoyI dehydrogenase 2 


PDHA 


p 


DihydrolipoyI transacetylase 


PDHA 


c 


Dihydroorotase 






Dihydroxyacetonephosphate acyltransferase 


DHAPAT 




Disrupted meiotic cDNA 1 , homolog 


DMC1 


G 


Distal-less homeobox 1 


DLX1 


G 


Distal-less homeobox 2 


DLX2 


G 


Distal-less homeobox 3 


DLX3 




Distal-less homeobox 4 


DLX4 




Distal-less homeobox 5 


DLX5 


G 


Distal-less homeobox 6 


DLX6 


G 


DNA damage binding protein. DDB1 


DDB1 


Q 
o 


DNA damage binding protein, DDB2 


DDB2 


C 
o 


DNA directed polymerase, alpha 


POLA 


p 


DNA glycosylases 






DNA helicases 




P 
C 


DNA Ligase 1 


LIG1 


P 


DNA methyltransferase 


DNMT 


P 


DNA polymerase 1 




p 


DNA polymerase 2 




p 


DNA polymerase 3 




p 


DNA primase 




p 


DNA-damage-inducible transcript 3 


DDIT3 


c 
o 


DNA-dependant RNA polymerase 




p 


DOPA decarboxylase 


DDC 


p 


Doublecortin, DCX 


DCX 


Q 
o 


Duffy blood group 


FY 


T 


Dynamin 


DNM1 


G 


Dynein 




G 


Dyskerin 


DKC1 


s 


Dystonia 1 


DYT1 


s 


Dystonia 3 


DYT3 


s 


Dystonia 6 


DYT6 


C 


Dystonia 7 


DYT7 


s 


Dystonia 9 


CSE 


c 
o 


Dystrophia myotonica 


DM. DMPK 


E 


Dystrophia myotonica, atypical 


DM2 


P 


Dystrophin 


DMD 


o 


Dystroph in-associated glycoprotein 35kD. 


SGCD 


s 


SCGD 






Dystrophin-associated glycoprotein 35kD, 


SGCG 


s 


SGSG 






Dystrophin-associated glycoprotein 43kD 


SGCB 


s 


Dystrophin-associated glycoprotein 50kD 


SGCA 


s 


E74-like factor 1, ELF1 


ELF1 


G 


EB1 




G 


Ectodermal Dysplasia 1 gene 


EDI 


S 


Electron-transfering-flavoprotein alpha 


ETFA 


T 
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P 1 prt ro n -t ra n pri n n -fl avo n mtp i n b6ta 


ETFB 


T 
1 


Flprtrnn.tran^fprrinn flavonrntpin 


ETFDH 


p 


H o h \/rl rrtrt «a n 51 Q P 






Pmnfv/ cnirapfpQ ^Hrncnnhilja^ hnmolnniip 1 


FMX1 


ri 


Pmntv Qnirarlp^ MrosoDhila^ homQloOLi6 2 


EMX2 




Pnrlnhrfa\/in 
Qi lUUUi C7Vil 1 


VAMPS 


M 
IN 


PnrlnnarHtal fihrrv^l5»QfnQi^ 9 npnp 


FFE2 


Q 


PnHnmptrifll hlppHinn-as^nriaipd factor 


EBAF 




PnHnfh^lin i 
cnuuilicilM t 


EDN1 


M 


cnQOinenn z 


pr^Ni9 


M 
N 


PnHr\fholin 

cnuuLnejiii o 


b»L/INO 


Kl 
ni 


cnQOineiin conveniny ciizynie 


PPP1 


M 


cnucjiriciiii icucpiui lyjjc rs 


FDNRA 

u_,L«/ IN ixrA 


M 
IN 


iznuoineiiri rc^ucpiur iy|jc? d 




kl 

IN 




PNI1 




EnnrailAH.O 


FNI9 




cnuiaoo 


FN01 


p 


cnoyi L»OM ibomerase 




p 


cnieroKinase 


PR^^7 PKITk" 
r r\oo f , ciN 1 r\ 


p 
p 


tpnrin recepior Tyrosine Kinase m 


PPMA 
riM 




cpnnn recepxor lyrooine iNinase d 


np 




cpnnn-A 


PPMA 




cpnnn*D 


PPMR 




tpiQennai growin lacior 


PHP 

cor 




cpiuerrnoi growin lauiur reucpiui 




CX 


epilepsy, uenign neunciLcii h yeiie 


ICHA 


p 


cpiiepby) leiiiaie icoLiiuieu 


FFMR 

U.I IVllA 


p 


cpiiepoy, pruyieopive iiiyui^iuitiu ^ yeiie 


PPM2A 


p 


tryinrocyie memurane proiein uana *r. i 




e 

o 


cryinrocyie inernijrdiie (jruieiii ucaiiu 


PPR49 


c 
o 


Prvthrnrv/tp mpmhranp nrntpin hand 7 2 


EPB72 


c 

w 


Pr\/fhroiH Wn innol.liWA faptnr 
cryuiiuiu i\iu{j(jef~ni\e iduiwi 


EKLF 


cx 


P rvfh ro nn i pt in 


EPO 


1 
1 


Prx/thrnnnipfln rpppntor 


EPOR 


1 
1 


P^trnnpn rpcpntnr 


ESR 




Piikarx/ntip initiation translation factor 
^ui\di yvjuu 11 iiuduui 1 iidiioidiiuii la^iwi 


EIF4E 




FWS RNA-hindinn nrofpin 


EWSR1 




pYr*icion rpnair comnlpinpntation nroiin 1 

^AOiOiUll 1 Cpall ^Ulli|.ilwl 1 ICI lidUUI 1 ^IwU^ 1 


ERCCT 


c 


nrotoln 
pi uieii 1 






Pvf*ieion rooair r'Ofnnlannontsstion nroiin 9 
CAuioivifi lepdii LrLii 1 ijjiei iiei iidiiijii ^iL^up ^ 




p 


protein 






Excision repair complementation group 2 


ERCC3 


E 


protein 






Excision repair complementation group 4 


ERCC4 


E 


protein 






Excision repair complementation group 6 


ERCC6 


' E 


protein 






Exostosin 1 


EXT1 


S 
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Exostosin 2 EXT2 

Exostosin 3 EXT3 

Eyes absent 1 EYA1 

Eyes absent 2 EYA2 

Eyes absent 3 EYAS 

Faciogenital dysplasia FGD1 , FGDY 

Factor 1 (No. one) F1 
Factor B, properdin 
Factor D 

Factor H HF1 

Factor I (letter i) IF 

Factor ill F3 

Factor IX F9 

Factor V F5 

Factor VII F7 

FactorVIII F8 

Factor X F10 

Factor XI F11 

Factor XII •F12 

Factor XIII A & B F13A & F13B 
Fanconi anemia, compiementatipn group A FANCA 
Fanconi anemia, complementation group C FANCC 
Fanconi anemia, complementation group D FANCD 



Fc fragment of IgG, high affinity I A, receptor for FCGR1 A 
Fc fragment of IgG, low affinity lla, receptor for FCGR2A 
(CD32) 

Fc fragment of IgG, low affinity Ilia, receptor for FCGR3A 



(CD16) 
Fc receptor 

Fertilin protein FTNB 

Fibrillin 1 FBN1 

Fibrillin 2 FBN2 

Fibroblast growth factor FGF1 

Fibroblast growth factor receptor 1 FGFR1 

Fibroblast growth factor receptor 2 FGFR2 

Fibroblast growth factor receptor 3 FGFR3 

Fibronectin precursor FN1 

Flavin-containing monooxygenase 1 FM01 

Flavin-containing monooxygenase 2 FM02 

Flavin-containing monooxygenase 3 FM03 

Flavin-containing monooxygenase 4 FM04 

Flightless-ll, Drosophila homolog of FLU 

Folic acid receptor FOLR 

Follicle stimulating hormone receptor FSHR, 0DG1 

Follicle stimulating hormone, FSH FSHB 

Follicular lymphoma variant translocation 1 FVT1 
Follistatin 

Forkhead rhabdomyosarcoma gene FKHR 
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Forkhead transcription factor 1 0 FKHL1 0 G 

Forkhead transcription factor 14 FKHL14 G 

Forkhead transcription factor 7 FKHL7 G 

Formiminotransferase E 

Fragile site, folic acid type, rare, fra(X) A FRAXA N 

Fragile site, folic acid type. rare. fra(X) E FRAXE N 

Fragile site, folic acid type. rare. fra(X) F FRAXF N 

Frataxin FRDA G 

Fringe secreted protein, lunatic LFNG G 

Fringe secreted protein, manic MFNG G 

Fringe secreted protein, radical RFNG G 

Fructose-1.6-diphosphatase FBP1 E 

Fucosyltransferase 6 FUT6 T 

Fukuyama type congenital muscular dystrophy FCMD G 

Fumarase FH E 

Fumarylacetoacetase FAH E 

G/T mismatch binding protein GTBP, MSH6 G 

GABA receptor, alpha 1 GABRA1 N 

GABA receptor, alpha 2 GABRA2 N 

GABA receptor, alpha 3 GABRA3 N 

GABA receptor, alpha 4 GABRA4 N 

GABA receptor, alpha 5 GABRA5 N 

GABA receptor, alpha 6 GABRA6 N 

GABA receptor, beta 1 GABRB1 N 

GABA receptor, beta 2 GABRB2 N 

GABA receptor, beta 3 GABRB3 N 

GABA receptor, gamma 1 GABRG1 N 

GABA receptor, gamma 2 GABRG2 N 

G Aba receptor, gamma 3 GABRG3 N 

GABA transaminase ABAT E 

Gadd45 (growth an-est & DNA-damage-inducible protein) E 

Galactocerebrosidase GALC E 

Galactokinase GALK1 E 

Galactose 1 -phosphate uridyl-transferase GALT E 

Galactosyltransferase 1 GT1 G 

Galactosyltransferase, alpha 1,3 GGTA1 G 

Galactosyltransferase. beta 3 B3GALt G 

Galanin - GAL N . 

Galanin receptor GALNR1 N 

. Gamma-glutamyl carboxylase GGCX T 

Gap junction protein alpha 1 GJA1 T 

Gap junction protein alpha 3 GJA3 T 

Gap junction protein alpha 8 GJA8 T 

Gap junction protein beta 1 GJB1 T 

Gap junction protein beta 2 GJB2 T 

Gap junction protein beta 3 GJB3 T 

Gastric Intrinsic factor, GIF GIF E 

Gastrin GAS G 
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Gastrin releasing peptide 


GRP 


T 


Gastrointestinal tumor-associated antigen 1 


GA733 


1 


Gastailation brain homeobox 2 


GBX2 


G 


GDP dissociation inhibitor 1 


GDI1 


G 


Gelsolin 


GSN 


G 


Geniospasm 1 


GSM1 


G 


Gephyrin 




N 


Glial-cell derived neurotrophic factor (GDNF) 




N 


receptor 






Glial-cell derived neurotrophic factor, GDNF 


GDNF 


N 


Glionia chloride ion channel, GCC 




G 


Glucagon receptor 


GCGR 


G 


Glucagon-like peptide receptor 1 


GLP1R 


G 


Glucocorticoid receptor 


GRL 


G 


Glucose-6-phosphatase translocase 


G6PT1 


E 


Glucosidase, acid alpha 


GAA 


E 


Glucosidase, acid beta 


GBA 


E 


Glutamate decarisoxylase, GAD 


GAD1 


E 


Glutamate-cysteine ligase 


GLCLC 


E 


Glutathione 


GSH 


T 


Glutathione peroxidase, GPX1 


GPX1 


E 


Glutathione peroxidase, GPX2 


GPX2 


E 


Glutathione reductase, GSR 


GSR 


E 


Glutathione S-transferase mu 1, GSTM1 


GSTM1 


E 


Glutathione S-transferase mu 4, GSTM4 




E 


Glutathione S-transferase theta 1 , GSTT1 


GSTT1 


. E 


Glutathione S-transferase theta 2, GSTT2 




E 


Glutathione S-transferase, GSTP1 


GSTP1 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraldehyde-3-phosphate dehydrogenase, 


GAPDH 


E 


GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transfonnylase 






Glycine dehydrogenase 


GLDC 


E 


Glycine receptor, alpha 


GLRA2 


N 


Glycine receptor, beta 




N 


.Glycogen branching enzyme 


GBE1 


E 


Glycogen phosphorylase 


PYGL 


E 


Glycogen synthase 1 (muscle) 


GLYS1 


E 


Glycogen synthase 2 (liver) 


GYS2 


E 


Glycosyltransferases, ABO blood group 


ABO 


E 


Glypican 3 


GPC3, SDYS 


G 


GM2 ganglioside activator protein, GM2A 


GM2A 


E 


Gonadotropin releasing hormone 


GNRH 


G 


Gonadotropin releasing honmone receptor 


GNRHR 


G 


Goosecoid GSC 




G 
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Green cone pigment 


GCP 


S 


Growth arrest-specific homeobox 


GAX 


G 


Growth factor receptor-bound protein 2 


GRB2 


G 


Growth homnone 1 


GH1 


G 


Growth hormone 2 (placental) 


GH2 


G 


Growth hormone receptor 


GHR 


G 


Growth hormone releasing hormone (GHRH) 


GHRH 


G 


Growth hormone releasing hormone receptor 


GHRHR 


G 


Growth/differentiation factor 5 


GDF5 


G 


Growth-regulated protein precursor, GRO 


GRO 


1 


GTP cylcohydrolase 1 


GCH1 


G 


GTPase-activating protein, GAP 


RASA1 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 


Guanine nucleotide-binding protein, alpha 


GNA01 


N 


activating activity polypeptide, GNAO 






Guanine nucleotide-binding protein, alpha 


GNAI1 


N 


inhibiting activity polypeptide 1, GNAI1 






Guanine nucleotide-binding protein, alpha 


GNAI2 


N 


inhibiting activity polypeptide 2, GNAI2 






Guanine nucleotide-binding protein, alpha 


GNAI3 


N 


inhibiting activity polypeptide 3, GNAI3 






Guanine nucleotide-binding protein, alpha 


GNAS1 


N 


stimulating activity polypeptide, GNAS1 






Guanine nucleotide-binding protein, alpha 


GNAS2 


N 


stimulating activity polypeptide, GNAS2 






Guanine nucleotide-binding protein, alpha 


GNAS3 


N 


stimulating activity polypeptide. GNAS3 






Guanine nucleotide-binding protein, alpha 


GNAS4 


N 


stimulating activity polypeptide, GNAS4 






Guanine nucleotide-binding protein, alpha 


GNAT1 


N 


transducing activity polypeptide, GNAT1 






Guanine nucleotide-binding protein, alpha 


GNAT2 


N 


transducing activity polypeptide. GNAT2 






Guanine nucleotide-binding protein, beta 


GNB3 


N 


polypeptide 3 






Guanine nucleotide-binding protein, gamma 


GNG5 


N 


polypeptide 5 






Guanine nucleotide-binding protein, q 


GNAQ 


N 


polypeptide 






Guanylate cyclase 2D, membrane (retina- 


GUCY2D 


E 


specific) 






Guanylate cyclase activator 1A (retina) 


GUCA1A 


E 


Guanylate kinase 




E 


Gustducin, alpha (taste-specific G protein) 


GDCA 


N 


Haeme regulated inhibitor kinase 




E 


Haemoglobin epsilon 




T 


Hairless 


HR 


G 


Haptoglobin, alpha 1 


HPA1 


1 
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Haptoglobin, alpha 2 

Haptoglobin, beta 

Heat shock protein, HSP60 

Heat shock protein. HSP70 

Heat shock protein, HSP90 

Heat shock protein, HSPA1 

Heat shock protein. HSPA2 

Hela tumor suppression gene 

Hemochromatosis 

Hemopexin 

Heparan suifamidase 

Heparin binding epidermal growth factor 

Hepatic nuclear factor-3-beta 

Hepatic nuclear factor-4-alpha 

Hepatitis B virus integration site 1 

Hepatitis B virus integration site 2 

Hepatocyte growth factor 

Hexosaminidase A 

Hexosaminidase B 

High mobility group protein 1 

High mobility group protein 2 

High mobility group protein C 

High mobility group protein Y 

Histone family H1 

Histone family H2 

Histone family H3 

Histone family H4 

HLA-B associated transcript 1 

HLH transcription factor HAND1 

HLH transcription factor HAND2 

HMG-CoA lyase 

HMG-CoA reductase 

HMG-CoA synthase 

Holocarboxylase synthetase 

Holoprosencephaly 1 

Holoprosencephaly 2 

Holoprosencephaly 3 

Holoprosencephaly 4 - v 

Homeobox (HOX) gene A1 

Homeobox (HOX) gene A10 

Homeobox (HOX) gene A1 1 

Homeobox (HOX) gene A12 

Homeobox (HOX) gene A13 

Homeobox (HOX) gene A2 

Homeobox (HOX) gene A3 

Homeobox (HOX) gene A4 

Homeobox (HOX) gene A5 

Homeobox (HOX) gene A6 



HPA2 
HPB 



HTS1 


1 
1 

6 


HFE 


T 


HPX 


1 




E 


HBEGF 


G 


HNF3B 


E 


HNF4A 


E 


HVBS1 


1 


HVBS6 


1 


HGF 


G 


HEXA.TSD 


E 


HEXB 


E 


HMG1 


G 


HMG2 


G 


HMGIC 


G 


HMGIY 


G 


H1 


G 


H2 


G 


H3 


G 


H4 


G 


BAT1 


1 


HAND1 


G 


HAND2 


G 


HMGCL 


E 


HMGCR 


E 


HMGCS2 


E 


HLCS 


E 


HPE1 


G 


HPE2 


G 


HPE3 


G 


HPE4 


....... G 


H0XA1 


G 


HOXA10 


G 


H0XA11 


G 


H0XA12 


G 


H0XA13 


G 


H0XA2 


G 


H0XA3 


G 


H0XA4 


G 


H0XA5 


G 


H0XA6 


G 
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Homeobox (HOX) gene A7 


H0XA7 


G 


Homeobox (HOX) gene A8 


H0XA8 


G 


Homeobox (HOX) gene A9 


H0XA9 


G 


Homeobox (HOX) gene B1 


H0XB1 


G 


Homeobox (HOX) gene B2 


H0XB2 


G 


Homeobox (HOX) gene B3 


H0XB3 


G 


Homeobox (HOX) gene 84 


H0XB4 


G 


Homeobox (HOX) gene 85 


H0XB5 


G 


Homeobox (HOX) gene 86 


H0XB6 


G 


Homeobox (HOX) gene 87 


H0XB7 


G 


Homeobox (HOX) qene 88 


H0XB8 


G 


Homeobox (HOX) gene 89 


H0XB9 


G 


Homeobox fHOX) cene 01 3 


H0XC13 


G 


HnrriGobox fHOX^ cene 04 


H0XC4 


G 


Homeobox fHOX^ oene 08 


H0XC8 


G 


Homeobox fHOX^ aene 09 


H0XC9 


G 


Homeobox fHOX) aene D1 


H0XD1 


G 


Hompobox ^HOX'i aene D10 


HOXD10 


G 


Hompobox fHOX^ oene D12 


H0XD12 


G 


Hompobox fHOX^ aene D13 

1 iWl 1 IWVilla/WV\ \* ' V-/X\ ^ y Wl 1 W 1-^ 1 W 


H0XD13 

1 I^^^Xlii^ 1 w 


G 


Homeobox ^HOX^ aene D3 


H0XD3 


G 


Homeobox fHOX) aene D4 


H0XD4 


G 


Homeobox fHOX^ aene D8 


H0XD8 


G 


Homeobox fHOX^ aene D9 


H0XD9 


G 


Homeobox 1 1 


H0X11 


G 


Homeobox HB24 


HLX1 


G 


Homeobox HB9 


HLXB9 


G 


Homeobox, PROX1 


PR0X1 


G 


HSSB reolication orotein 




E 


Human atonal gene 


AT0H1 


G 


Human chorionic aonadtrooliin hCG 

1 1 Vl i 1 iOI i wl l^^l IV^I II W WVi/l ■ W kl V/ Wl 1 1 1 1 1 ■ • 


CG 


G 


Human olacental lactooen 


CSH1 


G 


Huntinatin 

1 1 W 1 I Wll l\J hi 1 1 


HD 


T 


Hypoxanthine-guanine 


HPRT 


E 


phosphoribosyltransferase, HGPRT 






Hypoxia inducible factor 1 


HIF1A 


E 


Hypoxia inducible factor 2 




E 


107 A and 8 




• ■ I 


Iduronate 2 sulphatase 


IDS 


E 


Ikaros gene 


IKAROS 


G 


Immunoglobulin alpha (tgA) 


IGHA 




Immunoglobulin delta (IgD) 


IGHD 




Immunoglobulin E (IgE) reponsiveness gene 


IGER 




Immunoglobulin E (IgE) semm concentration 


IGES 




regulator gene 






Immunoglobulin epsilon (IgE) 


IGHE 




Immunoglobulin gamma (IgG) 2 


IGHG2 




Immunoglobulin heavy mu chain 


IGHM 
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Immunoglobulin J polypeptide 
Immunoglobulin kappa constant region 
immunoglobulin kappa variable region 
Indian hedgehog, ihh 
Inhibin, alpha 
Inhibin, beta A 
Inhibin, beta B 
Inhibin, beta C 

Inosine monophosphate dehydrogenase, 
IMPDH 

Inositol 1 ,4,5-triphosphate receptor 1 
Inositol 1,4,5-triphosphate receptors 
Insulin 

Insulin promoter factor 1 

Insulin receptor 

Insulin receptor substrate-1 

Insulin-like growth factor 1 

Insulin-like growth factor 1 receptor 

Insulin-like growth factor 2 

Insulin-like growth factor 2 receptor 

Integrin beta 1 

Integrin beta 2 

Integrin beta 3 

Integrin beta 4 

Integrin beta 5 

Integrin beta 6 

Integrin beta 7 

Integrin, alpha 1 

Integrin, alpha 2 

Integrin, alpha 3 

Integrin, alpha 4 

Integrin, alpha 5 

Integrin, alpha 6 

Integrin, alpha 7 

Integrin, alpha 8 

Integrin, alpha 9 

Integrin, alpha M 

Integrin, alpha X 

Inter-alpha-trypsin Inhibitor, I ATI 

Intercellular adhesion molecule 1 

Intercellular adhesion molecule 2 

Intercellular adhesion molecule 3 

Interferon alpha 

Interferon beta 

Interferon gamma 

Interferon gamma receptor 1 

Interferon gamma receptor 2 

Interferon regulatory factor 1 



IGJ 

IGKC 

IGKV 

IHH 

INHA 

INHBA 

INHBB 

INHBC 



ITPR1 

ITPR3 

INS 

IPF1 

INSR 

IRS1 

IGF1 

IGF1R 

IGF2 

IGF2R 

ITGB1 

ITGB2 

ITGB3 

ITGB4 

ITGB5 

ITGB6 

ITGB7 

ITGA1 

ITGA2 

ITGA3 

ITGA4 

ITGA5 

ITGA6 

ITGA7 

ITGA8 

ITGA9 

ITGAM 

IT^GAX 

ICAMI 

ICAM2 

ICAM3 

IFNA1 

IFNB 

IFNG 

IFNGR1 

IFNGR2 

IRF1 



I 

G 
G 
G 
G 
G 
E 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
E 
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Interferon regulatory factor 4 


IRF4 




Interleukin(IL) 1 receptor 


IL1R 


1 


Interieukin(IL) 1, alpha 


IL1A 


1 


InterieukinnL) 1 . beta 


(LIB 


1 


Interleukin(IL) 10 


1L10 


1 


Interleukin(IL) 10 receptor 


IL10R 


1 


Interleukin(IL) 1 1 


IL11 


1 


InterleLikin(IL) 1 1 receptor 


IL11R 


1 


InterleukinHL^ 12 


IL12 


1 


Interleukin(IL) 12 receptor, beta 1 


IL12RB1 


1 


InterleukinHL) 13 


1L13 


1 


InterleukinnL) 13 receotor 


IL13R 


1 


InterleukinnL^ 2 


IL2 


1 


InterleukinnL^ 2 receotor. aloha 


IL2RA 


1 


InterleukinHL^ 2 receotor Qamma 

III LWI I^^UI\ll l\l / ^ • w wV^W hV^l I ^4^' 1 11 I 


IL2RG 


1 


InterleuklnnL) 3 

III bwl 1 \^ %J i\ll III # V 


IL3 


1 


IntprlpukinHL^ 3 receotor 


IL3R 


1 


InteriAukinnL^ 4 

1 1 iLwi iwurvii 1 1 1 iw i ~ 


IL4 


1 


IntprlpukinflL^ 4 rpcpntor 


IL4R 


1 


Infprlpi ikinni ^ ^ ' 

1 1 lid iwurvii II 1 \j 


IL5 


1 




IL5R 

1 ^wl ^ 


1 


tntpripukinni ^ B 


IL6 


1 


InterieukinnL) 6 receotor 


IL6R 


1 


Intpri^iikin/ll ^7 

li IICI ICUIMI i^i^y f 


IL7 


1 


IntpripukinnL^ T receotor 


IL7R 


1 


InterieukinnL^ 8 


IL8 


1 


Intprlpiikinni ^ fi rpcentor 

1 1 ltd IwUiVII 11 1 1— y \J 1 Cwv^|>/kV^I 


IL8R 


1 


Intpripukinni ^ Q 

II iiwi iwurvii i^iL.y ^ 


IL9 


1 


IntprlpukinnL^ 9 rpcentor 

II ll^l lwUI\ll II ILm J w l^ww^LWI 


IL9R 


1 


Interleukin(IL) receptor antagonist 1 


IL1RN. IL1RA 


1 


IP3 kinase 




E 


Isocitratp dehvdroaenase 






Isovaleric acid CoA dehvdroaenase 

lOwvQIwilw Ww»w vywn VI Wl 1 jf Vil 1 VI Iwlwv 


IVD 




Janus kinase 1 


JAK1 


G 


Janus kinase 2 

WWII IWI^' IXII l^^%#%^ 


JAK2 


G 


Janus kinase 3 

WWiilUv l\iliWIW%^ w 


JAK3 


G 


Kallman svndrome aene 1 

1 x«^i III 1 1 1 w y ^ ' ^ III 1 1 1 


KALI 


G 


Kell blood orouo orecursor 


^ XK. KEL 


T 


Keratin 1 

1 Xwl Glkll 1 1 


KRT1 


s 


Keratin 10 

1 ^wi bIMI ■ 1 ^/ 


KRT10 


s 


Keratin 1 1 

1 Xwl Wl^ll III 


KRT11 


s 


Keratin 12 


KRT12 


s 


Keratin 13 


KRT13 


s 


Keratin 14 


KRT14 


s 


Keratin 15 


KRT15 


s 


Keratin 16 


KRT16 


s 


Keratin 17 


KRT17,PCHC1 


s 


Keratin 18 


KRT18 


s 



wo 99/64627 



298 



Keratin 2 KRT2 

Keratin 3 KRT3 

Keratin 4 KRT4 

Keratin 5 KRT5 

Keratin 6 KRT6 

Keratin 7 KRT7 

Keratin 8 KRT8 

Keratin 9 KRT9 

Ketohexokinase KHK 

Kinectin KTN1 

Kinesin. heavy chain KNSL1 

Kinesin. light chain KNS2 

L1 cell adhesion molecule L1CAM 

Lactotransferrin LTF 

Lamin A/C LMNA 

Laminin 5. alpha 3 LAMA3 

Laminin 5, beta 3 LAMB3 

Laminin 5, gamma 2 LAMC2 

Laminin M LAMM 

Laminin receptor 1 LAMR1 
Latent transforming growth factor-beta binding LTBP2 
protein 2 

Leptin LEP 

Leptin receptor LEPR 

Leukaemia inhibitory factor LIF 

Leukaemia inhibitory factor receptor LIFR 
Leukin 

Leukocyte-specific transcript 1 LST-1 
Leukotriene A4 hydrolase 

Leukotriene A4 synthase LTA4S 
Leukotriene B4 receptor 

Leukotriene B4 synthase LTB4S 
Leukotriene C4 receptor 

Leukotriene C4 synthase LTC4S 
Leukotriene D4/E4 receptor 

LH/choriogonadotropIn (CG) receptor LHCGR 

LIM homeobox protein 1 LHX1 

LIM homeobox protein 2 LHX2 

LIM homeobox protein 3 LHX3 

LIM homeobox protein 4 LHX4 

LIM homeobox transcription factor 1 , beta LMX1B 

Limb girdle muscular dystrophy 1A LGMD1 A 

Limb girdle muscular dystrophy 1 B LGMD1 B 

Limb girdle muscular dystrophy 2G LGMD2G 

Limb girdle muscular dystrophy 2H LGMD2H 

Limbic associated membrane protein LAMP 

LIM-domain only protein 1 LM01 

LIM-domain only protein 2 LM02 
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LIM-domain only protein 3 


LM03 


G 


LIM-domain only protein 4 


LM04 


G 


Lipoma-preferred partner gene 


LPP 


G 


Lipoprotein receptor. Low Density 


LDLR 


T 


Lipoxygenase 12 (platelets) 


L0G12 


1 


Lipoxygenase 5 (leukocytes) 




1 


Long QT-type 2 potassium channels 


LQT2, KCNH2 


T 


Loricrin/ 


LOR 


s 


Low density lipoprotein receptor-related protein LRP 


T 


precursor 






LUi6ini2tny nurrnuric, u^ia unain 


1 MR 


G 


uyrripriuQiaoiiu it;u(\ciiiici uciivcu oc\.{tic?iii.f6 i 


1 Yl 1 


1 


1 \/m^%^r^^^/+^_e^^Q/*ifJr* nro+Ciin H/r^eino l^inocA 

Lyrnpnocyie-opeuiiiiy proicin lyruoiric iviiiaoc; 


1 rv( 


1 


LympnoiQ ennancer-uinaing racior 


1 1 
Ltr-l 


G 


Lysosome-associaiea memurane proiein i 


1 AMDi 


G 


Lysosorne-associaiea rnemorane proiein ^ 




G 


MAD (mothers against decapentaplegic, 


NyiAr^uo 
MAUn^ 


G 


urosopniiaj nomoiogue 






MAU (motners againsi Qecapeniapiegic, 


MAU no 


G 


urosopniia; nomoiogue o 






iviAU (moiners againsi aecapeniapiegic, 


^y!Ar^l-l4 
iviMuri't 


G 


L/rosopniia/ noriiOiugue *r 






iVI/AL/O UUPv U Ol loUl 1|JIIV./I 11 lal lUCl ICIUIUI ^/A 


MFF9A 


G 


\yiAn^ Kr»v tra ncf*rir>f inn— on Kanr^or far*tor 


luicpoo 


G 


^^A^^Q hr*v tranef»rir\tinn-ianhan#^or far*tnr OC^ 


IVICP^Vi/ 


G 


IV^ Ar^^ h\nv franc/*rinfinn-on ha nr'or facfAr ^r^ 


IViCi ^L/ 


G 


Malafo Hoh\/Hrnnpn5iQ^ mitnph nnH rial 


MDH2 


E 


Mslinnsnt nrnlif^r^itinn priQinnnhil riAnp 
iviGiii^i idi 11 pi wiiic;i duui If c7VJs>ii iwpi HI ^c;iiw 


MPE 


1 


Mf)lnn\/I r!oA Hpp;irhrtY\/lsi<sP 

ivtciiwi lyi wurA Uwwcii uwAjf laac? 




E 


IVlCHW/liyi ww/^ LI Oi lOI wl ClOw 




E 


ivicii II luoiudoc?, oipi lo o lyoupuiiidi 


MANR 


E 


Mannosidase beta A lysosomal 


MANBA 


E 


MARK kinase 1 


MAPKK1: MEK1 


G 


MARK kinase 4 


MAPKK4; MEK4; 


G 




SERK1 




MARK kinase 6 


MAPKK6; MEK6 


G 


MARKK kinase 


MAPKKK 


G 


Matrix Gla protein 


MGP 


-G 


Matrix metalloproteinase 1 


MMP1 


E 


Matrix metalloproteinase 10 


MMP10 


E 


Matrix metalloproteinase 1 1 


MMP11 


E 


Matrix metalloproteinase 12 


MMP12 


E 


Matrix metalloproteinase 1 3 


MMP13 


E 


Matrix metalloproteinase 14 


MMP14 


E 


Matrix metalloproteinase 1 5 


MMP15 


E 


Matrix metalloproteinase 1 6 


MMP16 


E 


Matrix metalloproteinase 17 


MMP17 


E 


Matrix metalloproteinase 18 


MMP18 


E 
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Matrix metalloproteinase 19 MMP19 E 

Matrix metalloproteinase 2 MMP2 E 

Matrix metalloproteinase 3 MMP3, STMY1 E 

Matrix metalloproteinase 4 MMP4 E 

Matrix metalloproteinase 5 MMP5 e 

Matrix metalloproteinase 6 MMP6 e 

Matrix metalloproteinase 7 MMP7 E 

Matrix metalloproteinase 8 MMP8 E 

Matrix metalloproteinase 9 MMP9 e 

MAX-interacting protein 1 MXI1 G 

MEK kinase, MEKK E 

Melanocortin 1 receptor MC1R j 

Melanocortin 2 receptor MC2R j 

Melanocortin 4 receptor MC4R j 

Menin MEN1 G 

Mesoderm-specific transcript MEST Q 

Methionine adenosyltransferase MAT1A, MAT2A E 

Methionine synthase MTR e 

Methionine synthase reductase MTRR e 

Methylguanine-DNA methyltransferase MGMT E 

Methylmalonyl-CoA mutase MUT E 

Mevalonate kinase MVK E 



MHC Class I: A 
MHC Class I: B 
MHC Class I: C 
MHC Class I: LMP-2, LMP-7 



MHC Class 1: Tap1 


ABCR, TAP1 




MHC Class II: DP 


HLA-DPB1 




MHC Class II: DQ 






MHC Class II: DR 






MHC Class II: Tap2 


TAP2. PSF2 




MHC Class IhComplementatlon group A 


MHC2TA 




MHC Class IhComplementatlon group B 


rfxank 




MHC Class ll:Compiementation group C 


RFX5 




MHC Class IhComplementatlon group D 


RFXAP 




Microphthalmia-associated transcription factor 


MITF . 


G 


Microsomal triglyceride transfer protein 


MTP 


T 


Microtuble associated protein 


MAP 


S 


Midline 1 


MIDI 


G 


Mismatch repair gene, PMSL1 


PMS1 


G 


Mismatch repair gene, PMSL2 


PMS2 


G 


Mitochondrial trifunctional protein, alpha 


HADHA 


E 


subunit 






Mitochondrial trifunctional protein, beta subunit HADHB 


E 


Mitogen-activated protein (MAP) kinase 


MAPK 


G 


Molybdenum cofactor synthesis 1 


M0CS1 


E 


Molybdenum cofactor synthesis 2 


M0CS2 


E 


Monoamine oxidase A 


MAOA 


E 
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Monoamine oxidase B 


MAOB 


E 


Monocyte chemoattractant protein 1 


MCP1 


1 


Motiiin 


MLN 


G 


Msh homeobox homolog 1 


MSX1 


G 


Msh homeobox homolog 2 


MSX2 


G 


Mucolipidoses 


■ GNPTA 


E 


Mulibrey nanism 


MUL 


T 


Multidmg resistance associated protein 


MRP 


G 


Muscarinic receptor, M1 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Muscle phosphorylase 


PYGM 


E 


Mutated in colorectal cancers, MCC 


MCC 


G 


MutL homolog 1 


MLH1 


G 


MutS homolog 2 


MSH2 


G 


MutS homolog 3 


MSH3 


G 


Myelin protein peripheral 22 


PMP22 


S 


Myelin protein zero 


MPZ 


S 


Myelodysplasia syndrome 1 gene 


MDS1 


G 


Myeloid leukemia factbr-1 


MLF1 


1 


Myocilin 


MYOC 


T 


Myogenic factor 3 


MYF3 


G 


Myogenic factor 4 


MYF4 


G 


Myogenic factors 


MYF5 


G 


Myomesin 1 


MY0M1 


S 


Myomesin 2 


MYOM2 


S 


Myosin 15 


MY015 


S 


Myosin 6 


MY06 


S 


Myosin 7A 


MY07A 


S 


Myosin, cardiac 


MYH7 


S 


Myotubularin 


MTM1 


S 


Na+, K+ ATPase, alplia 


ATP1A1 


G 


Na+, K+ ATPase. beta 1 


ATP1B1 


G 


Na+, K+ ATPase, beta 2 


ATP1B2 


G 


Na+, K+ ATPase, beta 3 


ATP1B3 


G 


Na+/H+ exclianger 1 


NHE1 


T 


Na+/H+ exchanger 2 


NHE2 


T 


Na+/H+ exchanger 3 


NHE3 


T 


Na+/H+ exchanger 4 


NHE4 


T 


Na+/H+ exchanger 5 


NHE5 


T 


N-acetylgalactosamine-6-sulfate sulfatase 


GALNS 


E 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


N-acetylgiucosaminidase, alpha 


NAGLU 


E 


N-acetyitransferase 1 


NAT1 


E 


N-acetyitransferase 2 


NAT2 


E 


NADH dehydrogenase 




E 
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NADH dehydrogenase (ubiquinone) Fe-S 


NDUFS1 


E 


protein 1 






NADH dehydrogenase (ubiquinone) Fe-S 


NDUFS4 


E 


protein 4 






NADH dehydrogenase (ubiquinone) 


NDUFV1 


E 


flavoprotein 1 






NADH-cytochrome b5 reductase 


DIM 


E 


NADPH-dependent cytochrome P450 


POR 


E 


reductase 






Natural resistance-associated macrophage 


NRAMP1 


1 


protein 1 






NB6 




1 


Need in 


NDN 


G 


Nephronophthisis 1 


NPHP1 


T 


Nephronophthisis 2 


NPHP2 


T 


Nephrosis 1 


NPHS1 


T 


Nerve growth factor 


NGF 


G 


Nerve growth factor receptor 


NGFR 


G 


Neural retina-specific gene 


NRL 


G 


Neuraminidase sialidase 


NEU 


T 


Neuregulin 


HGL 


G 


Neurite growth-promoting factor 2 


MDK 


N 


Neurite inhibitory protein 




N 


Neuroendocrine convertase 1 


NEC1, PCSK1 


E 


Neurofibromin 1 


NF1 


G 


Neurofibromin 2 


NF2 


G 


Neurofilament protein, heavy 


NFH 


s 


Neurofilament protein, NF125 


NF150 


s 


Neurofilament protein, NF200 


NF200 


s 


Neurofilament protein, NF68 


NF68 


S 


Neuronal apoptosis inhibitory protein 


NAIP 


1 


Neuronal molecule-1 




1 


Neuronal molecule-1 receptor 




1 


Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Neurotrophic tyrosine kinase receptor 1 


NTRK1 


G 


Neurotrophin 3 


NTF3 or NT3 


G 


Neurturin 


NRTN 


G 


Neutral endopeptidase 




E 


Neutrophil cystolic factor 1 


NCF1 


1 


Neutrophil cystolic factor 2 


NCF2 


1 


Niacin receptor 




6 


Nibrin 


NBS1 


G 


Nitric oxide synthase 1, N0S1 


N0S1 


E 


Nitric oxide synthase 2, N0S2 


N0S2 


E 


Nitric oxide synthase 3, N0S3 


N0S3 


E 


Nodal 


NODAL 


G 
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Noggin 

Norrie disease protein 
Notch 1 
Notch 2 
Notch 3 

Notch ligand - jagged 1 

Nuclear factor l-kappa-B-like gene 

Nuclear factor kappa beta 

Nuclear factor of activated T cells (NFAT) 

complex, cytosolic 

Nuclear factor of activated T cells (NFAT) 
complex, preexisting component 
Nuclear mitotic apparatus protein 1 
Nucleophosmin 

Nucleoside diphosphate kinase-A 

Ocular albinism 1 

Oculocutaneous albinism II 

Oligophrenin-1 

Oncogene abl1 

Oncogene abl2 

Oncogene akt1 

Oncogene akt2 

Oncogene axl 

Oncogene bcl2 

Oncogene bcr/abl 

Oncogene B-lym 

Oncogene B-raf 

Oncogene clk1 

Oncogene c-myc 

Oncogene cot 

Oncogene crk 

Oncogene crki 

Oncogene ect2 

Oncogene ELK1 

Oncogene ELK2 

Oncogene ems1 

Oncogene ERB 

Oncogene ERB2 

Oncogene ERBA 

Oncogene ERBAL2 

Oncogene ERG (early reponse gene) 

Oncogene ETS1 

Oncogene ETS2 

Oncogene EVI1 

Oncogene fes 

Oncogene fgr 

Oncogene fos 

Oncogene fps 



NOG 


G 


NDP 


G 


NOTCH 1 


G 


N0TCH2 


G 


N0TCH3 


G 


JAG1,AGS 


G 


IKBL 


1 


NFKB 


1 


NFATC 


G 


NFATP 


G 


NUMA1 


G 


NPM1 


T 


NDPKA 


E 


0A1 


s 


0CA2 


s 


0PHN1 


G 


ABL1 


G 




G 




G 


AKT2 


G 


AXL 


G 




G 




G 




G 




G 




G 




G 




G 




G 




G 




G 


ELK1 


G 


ELK2 


G 




G 




G 




G 




G 




G 




G 




G 




G 


EVI1 


G 




G 




G 


FOS 


G 




G 
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Oncogene GLI1 


GLI 




Oncogene GLI2 


GLI2 


S3 


Oncogene GLI3 


GU3 




Oncogene gro1 






Oncogene gro2 




r> 


Oncogene Ha-ras 


HRAS 




Oncoaene hs1 






Oncogene hst 


FGF4 




Oncogene int1 


WNT1 

V V 1 'I 1 1 




Oncoaene int2 






Oncoaene int3 


Notrh4 


o 


Oncoaene int4 




/-» 


Oncoaene iun 




o 


Oncoaene KIT 


KIT PRT 


VJ 


Oncnapnp 1 CO 


1 rn 




Oncoaene l-mvc 






Onrnopnp ln<5a 




o 


Oncoaenp Ivn 




o 


Oncoapnp maf 






Onronpnp m?i^1 






Oncoaene mcf2 






Oncoaene mdm2 


MnM2 

IVI L^IVI^ 




Oncoaene mel 




r* 


Oncoaene met 


MET 

IVI^ 1 




Oncoapnp mn^ 






Oncoaene mol 




r> 


Oncoaene MUMI 


MUM1 


\j 


Oncoaene mvh 


MYR 

IVI 1 o 




Oncoaene mvc 


MYP 

IVI 1 w 


o 


Oncoaene n-mvc 




ri 


Oncoaene N-ras ^neuroblastoma v-ras^ 


NRAS 


r^ 


Oncoaene ovc 




o 


Oncoaene oiml 




r^ 


Oncoaene Dti-1sea 






Oncoaene Dvt1 




r5 


Oncoaene raf 


RAF 




Oncogene ralb 






Oncoaene re! 




o 


Oncogene ret 


RET 


r; 

VJ. 


Oncogene r-myc 




ri 


Oncogene ros 




G 


Oncogene R-ras 




G 


Oncogene sis 


PDGFB 


G 


Oncogene ski 




G 


Oncogene sno 




G 


Oncogene spi1 




G 


Oncogene src 




G 


Oncogene tc21 
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Oncogene TEL 


ETV6 




Oncogene tim 






Oncogene vavtrk 




G 


Oncogene v-Ki-ras2 


KRAS2 


ri 

w 


Oncoaene ves 




o 


Oncogene yuasa 






Oncostatin M 


OSM 




Oncostatin M receptor 


OSMR 


\j 


Orexin 


OX 




Orexin 1 receotor 


0X1 R 


ri 


Orexin 2 receptor 


0X2R 


yj 


Ornithine delta-aminotransferase 


OAT 


F 


Ornithine transcarbamoviase 


OTC NME1 


c 
c 


Orthodenticle (Drosophila) homolog 1 


0TX1 


G 


Orthodenticle (Drosophila) homolog 2 


0TX2 


G 


Osteocalcin 




c 
o 


O^tpnnpctin 


ON 




Ostponontin 


OPfSl 








\3 


wlUld III 1 


OTOF 

w 1 Wi 


M 


OYvtnpin 
wAy luoii 1 


OXT 


M 




v-//\ 1 rs 


M 
IN 


p21 -activated kinase 3 


PAK3 




Paired box homeotic gene 1 


PAX1 


G 


Paired box homeotic gene 2 


PAX2 


G 


Paired box homeotic gene 3 


PAX3 


G 


Paired box homeotic gene 6 


PAX6 


G 


Paired box homeotic gene 7 


PAX7 


G 


Paired box homeotic gene 8 


PAX8 


G 


Paired-like homeodomain transcription factor 2 PITX2 


G 


Paired-like homeodomain transcription factor 3 PITX3 


G 


Palmitoyl-protein thioesterase 


PPT 


T 


Pancreatic amylase 




E 


Parathyroid hormone 


PTH 


G 


Parathyroid hormone receptor 


PTHR1 


G 


Parathyroid hormone related-peptide 


PTHrP 


G 


Parathyroid homrione-like hormone 


PTHLH 


G 


Parvalbumin 


PVALB 


G 


Patched (Drosophila) homolog. PTCH 


PTCH 


G 


PCNA (proliferating cell nuclear antigen) 




F 


Peanut-like 1 


PNUTL1 


1 


Pendrin, PDS 


PDS 


T 


Peptidylglycine alpha-amidating 


PAM 


E 


monooxygenase 






Peripherin. PRPH 




S 


Peroxisomal membrane protein 1 


PXMP1 


S 


Peroxisomal membrane protein 3 


PXMP3 


T 


Peroxisome biogenesis factor 1 


PEX1 


T 
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Peroxisome biogenesis factor 19 


PEX19 


T 


Peroxisome biogenesis factor 6 


PEX6 


T 


Peroxisome biogenesis factor 7 


PEX7 


T 


Peroxisome proliferative activated receptor, 


PPARA 


T 


alpha 






Peroxisome proliferative activated receptor, 


PPARG 


T 


gamma 






Peroxisome receptor 1 


PXR1 


T 


Phenylethanoiamine N-methyltransferase, 


PNMT 


E 


PNMT 






Phosphatase & tensin homolog 


PTEN 


G 


Phosphate regulating gene with homologies to PHEX 


G 


endopeptidases on the X chromosome 






Phosphatidylinositol glycan, class A 


RIGA 


G 


(paroxysmal nocturnal hemoglobinuria) 






Phosphatidylinositol transfer protein 


PITPN 


G 


Phosphodiesterase 1 / nucleotide 


PDNP1 


G 


pyrophosphatase 1 






Phosphodiesterase 1 / nucleotide 


PDNP2 


G 


pyrophosphatase 2 






Phosphodiesterase 1 / nucleotide 


PDNP3 


G 


pyrophosphatase 3 






Phosphofructokinase, liver 


PFKL 


E 


Phosphofructokinase, muscle 


PFKM 


E 


Phosphoglucose isomerase 


GPI 


E 


Phosphoglycerate kinase 1 


PGK1 


E 


Phosphoglycerate mutase 2 


PGAM2 


E 


Phospholipase A2, group 10 


PLA2G10 




Phospholipase A2, group 1B 


PLA2G1B 


1 


Phospholipase A2, group 2A 


PLA2G2A 


1 


Phospholipase A2. group 2B 


PLA2G2B 


1 


Phospholipase A2. group 4A 


PLA2G4A 


1 


Phospholipase A2, group 4C 


PLA2G4C 


1 


Phospholipase A2. group 5 


PLA2G5 


1 


Phospholipase A2, group 6 


PLA2G6 


1 


Phospholipase C alpha 




1 


Phospholipase C beta 




1 


Phospholipase C delta 


PLCD1 


.| 


Phospholipase C epsilon 




1 


Phospholipase C gamma 


PLCG1 


1 


Phosphomannomutase 1 


PMM1 


G 


Phosphomannomutase 2 


. PMM2 


G 


Phosphomannomutase-2 


PMM2 


T 


Phosphorylase kinase deficiency, liver 


PHK 


E 


Phosphorylase kinase, alpha 2 


PHKA2 


E 


Phytanoyl-CoA hydroxylase 


PHYH 


G 


Plakophilin 1 


PKP1 


T 


Plasminogen 


PLG 


E 
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Plasminogen activator inhibitor 1 


PAI1 


P 


Plasminogen activator inhibitor 2 


PAI2 


E 


Plasminogen activator receptor. Urokinase 


UPAR; PLAUR 


s 


Plasminogen activator, Tissue 


PLAT; TPA 


E 


Plasminogen activator. Urokinase 


UPA; PLAU 


E 


Platelet derived growth factor 


PDGF 


G 


Platelet derived growth factor receptor 


PDGFR 


G 


Plectin 1 


PLEC1 


T 


Poly (ADP-ribose) synthetase 


PARS 


E 


Poly(A) binding protein 2 


PABP2 


G 


Postsvnaotic densitv-95 orotein 


PSD95 


N 


Potassium inwardlv-rectifvina channel J1 

1 W1GIW0IUIII IllVVdlVliy I^WlllJpillU M 1 


KCNJ1 


N 


Potassium inwardlv-rectifvino channel J11 


KCNJ11 


N 


Potassium voltage-gated channel A1 


KCNA1 


N 


Pntas^ium voltanp-natpd nhannsi F1 


KCNE1 


N 

111 


Potasslunn voltaae-oatsd channel 01 

1 WiClwwIUIll VWIiClMw ^akwVJ Vi^l ICIl II 191 1 


KCNQ1 


N 


Potassium voltaae-aated channel 02 


KCNQ2 


N 


Potassium voltage-gated channel Q3 


KCNQ3 


N 


Potassium voltaae-oated channel Q4 


KCNQ4 


N 


POU domain class 1 . transcriDtion factor 1 


P0U1F1 


G 


(Pit1 ) 






POU domain class 3 transcriDtion factor 4 


POU3F4 


G 


POU domain class 4 transcriDtion factor 3 


POU4F3 


G 


Pro-R-r*oll Ipiikpmisi trariQprtntinn fapfor 1 


PRX1 




Prpnmnh ip^jnnn 


GCG GLP1- GLP2 


G 


Procollaaen N-orotease 




E 


Procollaopn npntidasa 

1 1 WwV^IICiUwl 1 kywky^lWCIww 




E 


Prnfihrinolv^in 




G 


Progesterone receptor (RU486 binding 


PGR 


G 


receotor^ 






Prohibitin 


PHB 


G 


Prolactin 


PRL 


G 


Prolactin receotor 


PRLR 


G 


Prolactin releasing hormone 


PRH 


G 


Proliferin 


PLF 


G 


Proline dehydrogenase 


PRODH 


E 


Pro-melanin-concentrating hormone 


PMCH 


G 


Promyelocytic leukemia gene 


PML 


G 


Proopiomelanocortin 


POMC 


N 


Prophet of Pit1 


PR0P1 


G 


Propionyl-CoA carboxylase, alpha 


PCCA 


E 


Propionyl-CoA carboxylase, beta 


PCCB 


E 


Prosaposin 


PSAP 


N 


Prostaglandin (PG) D synthase, hematopoietic PGDS 


E 


Prostaglandin isomerase 




G 


Prostaglandin-endoperoxidase synthase 2 


PTGS2 


G 


Prostate cancer anti-metastasis gene KAI1 


KAI1 


G 


Protease nexin 2 


PN2 


E 
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Protective protein for beta-galactosidase 


PPGB 


P 
c 


Protein C 


PROC 


1 


Protein kinase A 






Protein kinase B 


PRKB 




Protein kinase C, alpha 


PRKCA 


p 


Protein kinase C, gamma 


PRKCG 


P 


Protein kinase DNA-activated 


PRKDC 


P 

tmm 


Protein kinase G 




P 


Protein phosphatase 1, regulatory (inhibitor) 


PPP1R3 


P 


subunit 3 






Protein phosphatase 2, regulatory subunit A, 


PPP2R1B 


p 


beta isoform 






Protein tyrosine phosphatase, non-receptor 


PTPN12 




type 12 






Protoporphyrinogen oxidase 


PPOX 


p 


Pterin-4-alpha-carbinolamine 


PCBD 




Purine nucleoside phosphorylase 


NP 


P 


Purinergic receptor P1A1 




M 
IN 


Purinergic receptor P1 A2 




M 
IN 


Purinergic receptor P1 A3 




M 

IN 


Purinergic receptor P2X, 1 


P2RX1 


M 


Purinergic receptor P2X, 2 


P2RX2 


M 

IN 


Purinergic receptor P2X, 3 


P2RX3 


IN 


Purinergic receptor P2X, 4 


P2RX4 


M 

IN 


Purinergic receptor P2X, 5 


P2RX5 


M 


Purinergic receptor P2X. 6 


P2RX6 


IN 


Purinergic receptor P2X. 7 


P2RX7 


IN 


Purinergic receptor P2Y, 1 


P2RY1 


IN 


Purinergic receptor P2Y, 1 1 


P2RY1 1 


N 


Purinergic receptor P2Y. 2 


P2RY2 


N 


Pyrroline-5-carboxylate synthetase 


PYCS 


p 


Pyruvate carboxylase 


PC 


E 


Pyruvate decarboxylase 


PDHA 


p 


Pyruvate kinase 


PKLR 




RAD51 . DNA repair protein 


RAD51 


G 


RAD52. DNA repair protein 


RAD52 




RAD54, DNA repair protein 


RAD54 


G 


RAD55, DNA repair protein 


RAD55 


G 


RAD57, DNA repair protein 


RAD57 


G 


Ras-G-protein 


RAS 


G 


Rathke pouch homeobox, RPX 


RPX 


G 


Receptor tyrosine kinase (RTK), Nsk2 


NSK2 


G 


Recombination activating gene 1 


RAG1 


G 


Recombination activating gene 2 


RAG2 


G 


Red cone pigment 


RCP 


S 


Relaxin H1 


RLN1 


G 


Relaxin H2 


RLN2 


G 


Replication factor A 




E 
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Replication factor C 


RFC2 


E 


Retinal pigment epithelium specific protein 


RPE65 


s 


(65kD) 






Retinitis pigmentosa gene 1 


RP1 


s 


Retinitis pigmentosa gene 2 


RP2 


s 


Retinitis pigmentosa gene 3 


RP3 


s 


Retinitis pigmentosa gene 6 


RP6 


s 


Retinitis pigmentosa gene 7 


RP7, RDS 


s 


Retinoblastoma 1 


RB1 


G 


Rptinnic acid receDtor aloha 


RARA 


G 


Retinoic acid receptor, beta 


RARB 


G 


Retinoid acid receotor oamma 


RARG 


G 


Retinoid X receotor aloha 


• RXRA 


G 


Rptinoid X receotor beta 


RXRB 


G 


Retinoid X receotor oamma 


RXRG 


G 


Rptinn^rhi^is X-linked iuvenile 


RS 


G 


Rhpjhdniri tumnrs 


SMARCB1 


G 


RhoHnnQln 


RHO 


s 


r\iDUiiuui6Uiiuc? icuuk«Laoc7, rvrxivi 




c 
c 


Rihncnm^ji nrntpin ! 1!^A 
rxiuvJouiiicii [jiwidii I— 1 


RPL13A 


G 


Rihn<inmal nrotpin L17 


RPL17 


G 


Riho^omal orotein S19 


RPS19 


E 


rxluiJoUr 1 idl {JlLilclli 0*T, /v^uiiiscu 


RPS4X 


F 




RPS6KA3 

1 xl Wwl x«\w 


p 


Rihosomal orotein S9 


RPS9 


G 


RIGUI 


RIGUI 


G 


Rod outer segment membrane protein 1 


R0M1 


s 


Ryanodine receptor 1 » skeletal 


RYR1 


G 


SA homoloo 


SAH 


G 


SaWike 1 


SALL1 


G 


Serretin 


SCT 


T 


Spmanhnrin A4> 


SEMA4 


s 


Semaohorin A5 


SEMA5 


s 


Semaohorin D 




s 


Semaohorin E 

V^wl 1 lwl^#l Iwl 11 ■ 


SEMAE 


s 


Semaohorin F 


SEMA3/F 


s 


Semaohorin W 

W 1 1 lU Wl 1 W 1 111 WW 


SEMAW 


s 


Serine/threonine kinase 11 

^^Wl II lw# \t II WWl III IW IXll IGlWW 1 1 


• STK11 • 


G 


Serine/threonine kinase 2 

V^^^l 11 IWf \i II ^^^^1 ill IW IXll IwlWW 


STK2 


G 


Serotonin N-acetvltransferase 

v^wi wiv^i III 1 1^ CI WW i y 1 ki c* i 1 1 wi WW 


SNAT 


E 


Serotonin receptor. 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1B 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C ^ 


N 


Serotonin receptor, 5HT1D 


HTR1D 


N 


Serotonin receptor, 5HT1E 


HTR1E 


N 


Serotonin receptor, 5HT1F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 
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Serotonin rprpntnr ^HTPH 




N 


Sprotonin r^c^n^nr '^HT^ 

Wkwl III 1 1 CV^wlJlWl 1 kJI I 1 KJ 


n 1 r\o 


Kl 


OClUlVJlllll IC?UCUlUlt Oil 1 


n 1 r\*f 


N 


Sprntnnin rprpntnr ^HT^ 


n I fsk) 


Kl 

N 


Serotonin receptor. 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Serum amyloid A 


SAA 


T 


Serum amyloid P 


SAP 


T 


Sex determining region Y, SRY 


SRY 


G 


Short stature homeobox 


SHOX 


G 


Sialoprotein. bone 


BSP 


G 


Signal transducer and activator of transcription 
1 


STAT1 


G 


Signal transducer and activator of transcription 
o 


STAT2 


G 


Oi^lldl 11 cil lOUUt^d allU clOllVclLUI Ul LI dl loUl ipilUi 1 


O 1 M 1 O 


G 


o 

oiyiidi Liaiiouui/m aiiu douvdiur Ul irdnocnpiiun 
4 


QTAT/1 


G 


*T 

^innol froncrliir^or snH sir*fi\/of/^r f rone r*ptr\t ion 

oiyiidi u di iouulfc;! diiu duuvdiur uf irariocnpuon 


QTATR 


G 


oignaiing lympnocyie aciivaiion moiecuie 


CI Aftil 

oLAM 


1 


oine ocuiis nomeouux, urosopniid, nomoiog i 


QIY-I 
olA 1 


G 


oine (juuiio nomsouux, (jrosopniid, nomoiog z 


CI YO 


G 


oine ocuus nomeoDox, arosopnna. nomoiog o 


olAD 


G 


QioAnrpn ^^^o^ron^ Q\/nHrr>mo anfioon Ai 
ojucyidi ^ojuyiC7iiy oyi ivJiuiiic? diiiiycii r\ \ 


QQA1 
OOM 1 


1 
1 


Q 1 1 1 r! n rof o i n 
otuy piuiciii 




G 


^mflll niipl<3flr rihoniinl^r^nrrttoin r\ol\/r>Qr%fiHo M 
wllidll llUWICdl 1 IUiJilLIUlClJ|JiULCil 1 pvJiypcpUUc? IN 


OINrSr In 


c 
o 


Smnothplin 


OIVI 1 IN 




Smoothpnpri ^nrn^nnhlla^ hnmninn 


oiviv./n 




^orlii im ph^innpl nnn-x/riltanf* natoH i ainha 
wwuiuiii oi idi II Id, 1 iLii I'VvJiidy w y dlcu 1, dipild 




Kl 

iN 


Sodium channel non-x/oltanp Or^i^d 1 hpta 


SCNN1R 


M 
IN 


Snriiiim phannpl nnn-\yoltAnp nstpH 1 nsimmsi 
*^wuiuiii oiidiiiiC7i, 1 lui I V Ullage? yaicu Udiillild 




M 
IN 


QoHiiim /^Konnol \/oltonA rvofoW t\/r\A l\/ olnKo 

ouuiuiTi uridnrici, voiiaye gaicQ, lyps iv, aipna 


C^KM A 


Kl 

N 


Dolvoeotlde 






Sodium channel vnltanp n^iif^d tvnp V ainhs 

wV^VIIUIII wilClllliwI. VUIiCl|M^ HCllwUy lylJC? OlLfl Id 


OwlNUr\ 


M 
IN 


Dolvopntidp 






ouuiuiii Uiidnnsi, vuiLdy6~ydieu, lyps i, oeid 




Kl ' 


nolvnpntidp 






ouiuLc uarner idmiiy i ^drnino dCici transponerj. 


CI r*i Aft 


T 


member 6 






Solute carrier family 1 (glial high affinity 


SLC1A3 


•T 


glutamate transporter), member 3 






Solute carrier family 1 (glutamate transporter), 


SLC1A1 


T 


member 1 






Solute carrier family 1 (glutamate transporter), 


SLC1A2 


T 


member 2 






Solute carrier family 1 (neutral amino acid 


SLC1A4 


T 
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transporter), member 4 

Solute carrier family 10 (sodium/bile acid 

cotransporter family).member 1 

Solute carrier family 10 (sodium/bile acid 

cotransporter family),member 2 

Solute carrier family 12, member 1 

Solute carrier family 12, member 2 

Solute carrier family 12, member 3 

Solute carrier family 14. member 2 

Solute carrier family 1 5 (H+/peptide 

transporter, intestinal), member 1 

Solute carrier family 15 (H+/peptide 

transporter, kidney), member 2 

Solute carrier family 1 6 (monocarboxylate 

transporter), member 1 

Solute carrier family 16 (monocarboxylate 

transporter), member 7 

Solute carrier family 17, member 1 

Solute carrier family 1 7, member 2 

Solute canier family 18, member 3 

Solute carrier family 1 9 (folate transporter). 

member 1 

Solute carrier family 2 (facilitated glucose 

transporter), member 1 

Solute carrier family 2 (facilitated glucose 

transporter), member 2 

Solute canier family 2 (facilitated glucose 

transporter), member 3 

Solute carrier family 2 (facilitated glucose 

transporter), member 4 

Solute carrier family 2 (facilitated glucose 

transporter), member 5 

Solute carrier family 20, member 1 

Solute carrier family 20, member 2 

Solute carrier family 20, member 3 

Solute carrier family 21 , member 2 

Solute earner family 21 , member 3 

Solute carrier family 22, member 1 

Solute carrier family 22, member 2 

Solute carrier family 22, member 5 

Solute carrier family 25, member 12 

Solute carrier family 3 (facilitated glucose 

transporter), member 1 

Solute carrier family 4 (anion exchanger), 

member 1 

Solute cannier family 4 (anion exchanger), 
member 2 

Solute carrier family 4 (anion exchanger), 



SLC10A1 


T 


SLC10A2 


T 


SLC12A1 


T 


SLC12A2 


T 


SLC12A3 


T 


SLC14A2 


T 


SLC15A1 


T 
1 




1 


SLC16A1 


T 


SLC16A7 


T 


SLC17A1 


T 


SLC17A2 


T 


SLC18A3 


T 


SLC19A1 


T 


SLC2A1 


T 




T 
1 




T 

.1 


SLC2A4 


T 
1 




T 
1 


SLC20A1 


T 


SLC20A2 


T 


SLC20A3 


T 


SLC21A2 


T 


SLC21A3 


T 


SLC22A1 


T 


SLC22A2 


T 


SLC22A5 


T 

1 


SLC25A12 


T 


SLC3A1 


T 


SLC4A1 


T 


SLC4A2 


• T 


SLC4A3 


T 
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member 3 



Solute carrier family 5 (sodium/glucose 


SLC5A1 


T 
1 


transporter), member 1 






Solute carrier family 5 (sodium/glucose 


SLC5A2 


T 


transporter), member 2 






Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 


transporter), member 5 






Solute carrier family 5, member 3 


SLC5A3 


T 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 


AM INOBUTyRIC ACID transporter), member 1 






Solute carrier family 6 (neurotransmitter 


SLC6A3 


T 
i 


transporter, dopamine), member 3 






Solute carrier familv 6 fnGurotran^mittpr 

Vi'^^i w bv« wu • 1 1 Vi» 1 1 w ■ 1 Illy \ ' ' ^ ^ ' ^ III o 1 1 Ol 1 1 1 1 


SLC6A2 


1 


transporter, noradrenaline), member 2 






Solute carrier familv B ^npurntran^mlttpr 




-r 
1 


transporter, serotonin), member 4 






Solute carrier familv 6 mpmhpr in 




1 


Solute carrier family 6, member 6 


SLC6A6 


T 


Solute carrier family 6, member 8 


SLC6A8 


T 
i 


Solute carrier familv 7/amino acid transoorter^ 


SLC7A1 


T 
1 


member 1 






Solute carrier familv 7(amino acid transoorter) 


SLC7A2 


T 
1 


member 2 






Solute carrier familv /(amino acid transoorter^ 


SLC7A7 


T 
1 


member? 






Solute carrier family 8 (sodium/calcium 


SLC8A1 


T 
1 


exchanger), member 1 






Somatostatin receptor, SSTR2 


SSTR2 




Somatotrophin 






Sonic hedgehog, SHH 


SHH 


G 


Sorbitol dehydrogenase 


SORD 




Sorcin 


SRI 


T 
1 


S0S1 guanine nucleotide exchange factor 


S0S1 


G 


Spastic paraplegia 7 


SPG7 


G 


Spectrin alpha 


SPTA1 


C 

o 


Spectrin beta 


SPTB 


C 
o 


Sperm adhesion molecule 


SPAM1 


G 


Sperm protamine P1 


PRM1 




Sperm protamine P2 


PRM2 




Sphingomyelinase 


SMPD1 


E 


Spinocerebellar ataxia 8 gene 


SCA8 


N 


Split hand/foot malformation gene 


DSS1 


G 


SRY-box 10 


SOX10 


G 


SRY-box11 


S0X11 


G 


SRY-box 3 


S0X3 


G 


SRY-box 4 


S0X4 


G 


SRY-box 9 


S0X9 


G 


Stem cell factor 


SCF 


G 
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Steroid 5 aloha reductase 1 


SRD5A1 


c 


Steroid 5 aloha reductase 2 


SRD5A2 




^fprniri hormnne recsotor resnon^ive DMA 




fx 


elements 






Steroid sulohatase 


STS 


P 


Stproidonenic acute reaulatorv orotein 


STAR 


T 


Stromal derived factor 1 


SDF1 


G 


Succinate dehydrogenase 1 


,SDH1 


p 


Succinate dehvdroaenase 2 


SDH2 


p 


5^MPrinatp thinkina^fi 

s_7 Wiwv/ll ICl iw Vi 1 IwrVll ICIww 




p 


^iirrinir ^pmi-aldehvde dehvdroapnasp 


oeaHh 

OwOV^ 1 i 


P 

c 


Qi ilfamirlsQP 

OUIIdl 1 IILIQOC 


SGSH 




ouiiiic uaiuooc 




c 
c 


ouiiui lyiui cct icv^c^piwi 


OVJlA 




Qi mrMf*£&ceion ft imorinonipifx/ rtono 

ouppr6bsiun Ui luiiiuiiyt^iiiuiiy o yt^iic; 


O 1 o 




oupprcooiun ui Lurnoriysriiciiy o yciic? 


O 1 o 




Qi nrfij/^fant m ilrnonar\/-.£iccr^picjtoH nrrstoin 
OUrioUlcani pUlillUl lal y""ClooULflalcU piUltilil r\ 1 


or 1 \r\\ 


T 
1 




Q FTP A 2 
oi 1 \ 


T 
1 


OUlTclClalU puil I1V./I lal y*cloovJOIaieu piUlt^lll D 




T 
1 


ourTaGiani puimunary-'dosuuiciitju pruiciii o 




T 
1 


^iirfar^tant nt ilmnnarv-aQ^nri^ifpfi nrntpin H 
wLii icav^idi IL ijuii 1 lUi lai y aooL'oiaiwVJ ^iwic^iii lj 


SFTPD 


T 


OUIlCll 1 


SURF1 




^1 irv/iv/al nf mntnr nPiirnn 1 tplnmprif* 


SMN1 

OIVIIN 1 


T 
1 


o T r\*reidicu lyruoiiic? ixiiiooe 


OrNix 


1 
1 


J^\/nripr*fin i 


SYND1 




Svnripf^fln 0 
oyiiucudii 


SYND2 




.^v/nHppfln 
oyiiucodii w 


SYND3 

O 1 INL^w 




^v/nHpf*an 
oyiiucudii *T 


SYNDd 


o 


Svnnvial ^flrpnma npnp 1 

wyiiuviai oaiowifici i 


SSX1 




Sx/nnvifll ^arr^nma oppp 9 
\i^yi ivjvidi odiwWiiid uwi 


SSX2 




Taiin 
1 dill 1 


TIN 




TATA hinriinn nrntpin 

1 l \ \ l \ Kill lUii iM ^1 wiwil 1 


TBP 




TATA hind inn nrntpin s^^nrifltpri fapfnr 9 A 


TAF2A 


G 


TATA hind inn nrntpin a^*?nriatpd fertnr 'PCVP 


TAF2C2 


G 


TATA hlnHinn nrntpin aQQnr'i^ifpH faptnr 0T\ 


TAF2F 


o 


TATA hinHinn r\Tr\\^x\ siQQnpisitprl faptnr 

1 r% 1 /A UlllUlliy piLlldll dOOULridlCU IdUiVll £~\ 


TAF2F 




TATA hinHinn nrnt^^in flQQnpiafpH fartnr 0V\ 


TAF2H 




TATA hinHinn nrntc»in i3QQnpi^»tprl fflpfnr 0\ 


TAF9! 


o 


TATA hinHinn nrntpin siCQnnifltpH fjiptnr 0 1 

1 A\ 1 M UlilUill^ piwidfl ddoUl^ldlCU IdUlwi 


TAF2 J 


o 


TATA hinHinn nrntpin 9Q<snniAtpH fantnr 






Tau nrotein 


MART 


s 


T-BOX 1 


TBX1 


G 


T-BOX 2 


TBX2 


G 


T-BOX 3 


TBX3 


G 


T-BOX 4 


TBX4 


G 


T-BOX 5 


TBX5 


G 


T-BOX 6 


TBX6 


G 


T-cell acute lymphocytic leukemia 1 


TAL1 


1 
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T-cell acute lymphocytic leukemia 2 TAL2 

T-cell receptor, alpha TCRA 

T-cell receptor, delta TCRD 
Telomerase protein component 
Tenascin (cytotactin) 

Tenascin XA TNXA 
Temninal deoxynucleotidyltransferase, TDT 

Testis-specific protein Y TSPY 
Thiolase. perioxisomal 

Thiopurine S-methyltransferase TPMT 

Thrombopoietin THPO 

Thrombospondin THBS1 

Thromboxane A synthase 1 TBXAS1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thy-1 T-cell antigen THY1 

Thymidylate synthase TYMS 

Thymopoietin TMPO 

Thyroglobulin TG 

Thyroid hormone receptor, alpha THRA 

Thyroid hormone receptor, beta THRB 

Thyroid peroxidase TPO 

Thyroid receptor auxiliary protein TRAP 

Thyroid-stimulating hormone receptor TSHR 

Thyroid-stimulating hormone, alpha TSHA 

Thyroid-stimulating honnone, beta TSHB 

Thyrotroph embryonic factor TEF 

Thyrotropin releasing hormone TRH 

Thyrotropin releasing hormone receptor TRHR 

Thyroxin-binding globulin TBG 

TIE receptor tyrosine kinase TIE-1 

Tip-associated protein TAP 
Tissue inhibitor of metalloproteinase 1 . TiMP1 TIMP1 
Tissue inhibitor of metalloproteinase 2, TIMP2 TIMP2 
Tissue inhibitor of metalloproteinase 3, TIMP3 TIMP3 
Tissue inhibitor of metalloproteinase 4, TIMP4 TiMP4 
Tissue non-specific alkaline phosphatase 

TNSAP ' - 

Titin TTN 

Tocopherol (alpha) transfer protein- TTPA 

Toll-like receptor 4 TLR4 
Topoisomerase I 
Topoisomerase 11 

Torticollis, keloids, cryptorchidism and renal TKCR 
dysplasia gene 
Transacylase 
Transcobalamin 1, TCN1 

Transcobalamin 2, TCN2 TCN2 
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Transcription factor 1. hepatic 


TCF1 


G 


Transcription factor 2, hepatic 


TCF2 


G 


Transcription factor 3 


TCF3 


G 


Transcription factor binding to IGHM enhancer TFE3 

o 


G 


Transcription factor, TUPLE 1 


TUPLE1 


N 


Transcription termination factor, RNA 


TTF1 


G 


polymerase 1 






Transcription temiination factor, RNA 


TTF2 


G 


polymerase 2 






Transcription termination factor, RNA 


TTF3 


G 


polymerase 3 






Transferrin 


TF 


G 


Transferrin receptor 


TFRC 


G 


Transforming growth factor, alpha 


TGFA 




Transforming growth factor, beta 2 


TGFB2 


G 


Transforming growth factor, beta induced 


TGFBI 


G 


Transforming growth factor, beta receptor 2 


TGFBR2 


G 


Transglutaminase 1 


TGM1 


G 


Transglutaminase 2 


TGM2 


G 


Transglutaminase 4 


TGM4 


G 


Transketolase 


TKT 


E 


Transketolase-like 1 


TKTL1 


E 


Translocation in renal carcinoma on 


TRC8 


G 


chromosome 8 gene 






Transthyretin 


TTR 


T 


Treacle gene 


TG0F1 


G 


Triosephosphate isomerase 


TPI1 


E 


Tropomyosin 1 alpha 


TPM1 


s 


Tropomyosin 3 (non-muscle) 


TPM3 


s 


Troponin C 




s 


Troponin 1 


TNNI3 


s 


Troponin T2. cardiac 


TNNT2 


s 


Trypsin inhibitor 




E 


Trypsinogen 1 


TRY1 


E 


Trypsinogen 2 


TRY2 


E 


Tryptophan hydroxylase 


TPH 


E 


Tubby-like protein 1 


TULP1 




Tuberous sclerosis 1 


TSC1 


G 


Tuberous sclerosis 2 


TSC2 


G 


Tubulin 




S 


Tumor susceptibility gene 101 


TSG101 


G 


Tumour necrosis factor (TNF) receptor 


TRAF1 


1 


associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 


1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 


1 



associated factor 3 
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Tumour necrosis factor (TNF) receptor TRAF4 
associated factor 4 

Tumour necrosis factor (TNF) receptor TRAF5 
associated factor 5 

Tumour necrosis factor (TNF) receptor TRAF6 
associated factor 6 

Tumour necrosis factor alpha TNFA 

Tumour necrosis factor alpha receptor TNFAR 

Tumour necrosis factor beta TNFB 

Tumour necrosis factor beta receptor TNFBR 

Tumour protein p53 TP53, P53 

Tumour protein p63 TP63 

Tumour protein p73 TP73 
Tumour protein, translationally-controlled 1 TPT1 

Tumour suppresssor gene DRA DRA 

Twist (Drosophila) homolog TWIST 

Tyrosinase JYR 

Tyrosinase-related protein 1 TYRP1 

Tyrosine aminotransferase TAT 

Tyrosine hydroxylase TH 
Ubiquitin 

Ubiquitin activating enzyme, E1 

Ubiquitin B UBB 

Ubiquitin C UBC 

Ubiquitin carboxyl-terminal esterase L1 UCHL1 

Ubiquitin fusion degeneration 1-like UFD1 L 

Ubiquitin protein ligase E3A UBE3A 
UDP-glucose pyrophosphorylase 

UDP-glucuronosyltransferase 1 ugt1d, UGT1 

UDP-glucuronosyltransferase 2 UGT2 
Uncoupling protein. 1 

Uncoupling protein 3 UCP3 

Undulin 1 C0L14A1 

Uridine monophosphate kinase UMPK 

Uridine monophosphate synthetase UMPS 

Uridinediphosphate(UDP)-galactose-4- GALE 
epimerase 

Uroporphyrinogen decarboxylase UROD 

Uroporphyrinogen III synthase UROS 

Usher syndrome 2A USH2A 

Vascular endothelial growth factor VEGF 
Vasoinhibitory peptide 
Vitamin B1 2-binding (R) protein 

Vitamin D receptor VDR 
Vitelliform macular dystrophy, atypical gene VMD1 
v-myc avian myelocytomatosis viral oncogene MYC 
homolog 

Von Hippel-Lindau gene VHL 
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Werner syndrome helicase 


WRN 


G 


Wilms tumour gene 1 


WT1 


G 


Wilms tumour gene 2 


WT2 


G 


Wilms tumour gene 4 


WT4 


G 


Winged helix nude 


WHN 


G 


Wingless family, wnt2 


WNT2 


G 


Wingless family, wnt4 


WNT4 


G 


Wingless family. wnt5 


WNT5 


G 


Wingless family, wnt7 


WNT7 


G 


Wingless family, wnt8 


WNT8 


G 


Wiskott-Aldrich syndrome protein 


WASP, THC 


1 


Wnt inhibitory factor, WIF-1 


WIF1 


G 


Wolf-Hirschhorn syndrome candidate 1 gene 


I A /I 1 ^ A 

WHSC1 


G 


Wolfram syndrome 1 gene 


WFS1 


S 


X (inactive)-specific transcript 


XIST 


G 


Xanthine dehydrogenase 


XDH 


E 


Xeroderma pigmentosum, complementation 


XPA 


E 


group A 






Xeroderma pigmentosum, complementation 


XPB 


E 


group B 






Xeroderma pigmentosum, complementation 


XPC 


E 


group C 






Xeroderma pigmentosum, complementation 




E 


group D 






Xeroderma pigmentosum, complementation 




E 


group E 






Xeroderma pigmentosum, complementation 


XPF 


E 


group F 






Xeroderma pigmentosum, complementation 


ERCC5 


E 


group G 






X-ray repair gene 


XRCC9 


G 


Xylitol dehydrogenase 




E 


YY1 transcription factor 


YY1 


G 


Zinc finger protein 1 98 


ZIC198 


S 


Zinc finger protein 2 


ZIC2 


S 


Zinc finger protein 3 


ZIC3 


S 


Zinc finger protein HRX 


ALL1 


1 


Zona pellucida glycoprotein 1 


ZP1 


G 


Zona pellucida glycoprotein 2 


ZP2 ■ 


G 


Zona pellucida glycoprotein 3 


ZP3 


G 


Zona pellucida receptor tyrosine kinase 


ZRK 


G 


Zonadhesin 


ZAN 


G 
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In a thirteenth aspect. 

SKIN, MUSCLE, CONNECTIVE TISSUE AND BONE. 

The present invention relates to a method of assessing the risk of developing clinical 
or social consequences following dysfunction, damage or disease of the skin, muscle, 
connective tissue or bone and indicating appropriate therapeutic interventions. 

The skin, muscle, connective tissue and bone constitute the scaffolding of the body, 
their structural properties enable the body to maintain its shape, allow articulation and 
movement of limbs and act as anchor points for the location and attachement of other 
organs. 

The skin forms the initial defensive barrier between the body and the external 
envirormient. It consists of the epidermis (containing the sweat and apocrine 
glandsand dermis lying on a layer of fat. Within these layers lie a series of specialised 
cells such as dendritic cells, Langehans cells and intermediate cells. The skin is also 
richly supplied with nerves and blood vessels. Together these tissues enable the skin 
to present a supple but sensitive barrier between the external environment and the 
body. The skin is exposed to pathogens and injury at all times and as such it has 
impressive defensive, repair and regenerative capacities. In order to facilitate these 
functions the skin cells 'turn over' in about 30 days, thus ensuring a continuous 
process of renewal and the maintenance of an efficient barrier. The skin is also 
responsible for the detection of environmental stimuli such as heat, cold, pressure and 
antigen detection. The skin can also manifest the body's responses to such stimuli by 
enabling heat loss through vasodilation or resistance to infection by focal 
inflammatory responses. In humans the skin plays an important part in sexual 
attraction and this has very significant implications for the extent and nature of 
disabilities experienced or percieved following dysfunction, damage or disease. 

The most common forms of skin diseases are; acne, warts, tumours, dermatitis, 
psoriasis, leg ulcers and infections (bacterial, viral and fungal). There are also a host 
of rarer genetic or metabolic disorders including: epidermolysis bullosa, 
neurofibromatosis, ichthyosis vulgaris, Down*s syndrome, atopic eczema, acne 
vulgaris, alopecia areata, Werners syndrome etc. ( Weatherall, Leadingham and 
Wairell 1996). 

One particular aspect of the presence of diseases of the skin is the social stigma and 
isolation which arise as a consequence of them. Although seldom life threatening, the 
disability and decline in quality of life experienced by the patient is often out of all 
proportion to the clinical severity of the condition. 

Muscle tissues supply the physical power to move the limbs of the body and to enable 
more discrete processes such as peristalsis, breathing and ejaculation. Muscle is made 
up of muscle fibres (multinucleate cells containing myofibrils, sarcoplasm, 
mitochondria, ribosomes and the sarcotubular system). Each fibre his enclosed in a 
sarcolemmal sheath and has a motor endplate where nerve fibres terminate. The 
muscle fibres work in groups to ensure a co-ordinated application of force. 
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Pain, muscular weakness and fatiguability are the most important symptoms of 
dysfunction^ damage and disease of the muscle. In order to arrive at a specific 
diagnosis of a disease or syndrome the distribution, nature and dynamics of the 
muscular symptoms must be carefully assessed (e.g. genetic causes of muscular 
disease tend to have an insidious progression of muscle weakness, whereas 
inflammatory causes occur more rapidly). 

Diseases of muscle include genetic causes (the dystrophies, myotonias), hypotonias of 
uncertain cause, inflammatory myopathies, disorders of neuro-muscular transmission 
(e.g. myasthenia gravis, Lambert-Eaton myasthenic syndrome) and mitochondrial, 
metabolic or endocrine related myopathies. 

In addition muscular symptoms can often occur as a presenting symptom in 
neurological diseases such as multiple sclerosis, motor neurone disease and 
Parkinson's disease. Adverse reactions to drug therapies can also result in the 
symptoms of muscle disease (e.g.antibiotics, procainamide, D-penicilamine). 

Connective tissues form the thin membranes of tissue which encompass and link the 
various organs and tissues of the body together. They form support structure for the 
organs and the vascular, nervous and lymphatic vessels and fibres which run between 
them. Connective tissues consist largely of collagen, laminins and fibronectins. 

Diseases of connective tissue form a diverse group of syndromes many of which are 
of unknown etiology e.g. systemic lupus erythematosus, scleroderma, vasculitidies 
and Sjogren's syndrome). These diseases have a common trand of pathology in that 
they all involve aberrant activation or regulation of the immune system. Several can 
be prcipitated or excaberated by certain drugs or exposure to environmental toxins. 
The symptoms diffuse and often involve several systems (e.g. arthralgias, myalgias, 
skin rashes, hair loss, breathlesness etc.) Diagnosis can be difficult particularly in the 
more diffuse presentations, the presence of antinuclear antibodies is often helpful in 
confirming a diagnosis. These conditions are thought to be triggered, in the main, by 
responses to external environmental factors. 

Rheumatology concerns the pathological process which affect joints and periarticular 
tissues. It involves diseases of the musculo-skeletal system such as genetic 
abnormalities of specific component tissues, abnormalities of the immune system, 
acute and chronic inflammatory responses and the turnover and regulation of 
connective tissues (e.g. bone, cartilage). The World Health Organisation classifies 
rheumatic disorders into four main categories: 
Back pain 

Periarticular disorders 
Osteoarthritis and related disorders 

Inflanunatory arthropathies (e.g. rheumatoid arthritis, ankylosing spondyHtis) 

Rheimiatic disorders are very common and the experience of pain in muscles or joints 
is one of the commonest reasons for consulting a doctor. Since joint or muscle pain is 
a feature of physical exenion and exercise it is sometimes difficult to draw the 
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boundary between ^normal' and 'pathologicar joint and muscle pain. Given the 
frequency of this type of complaint the economic consequences of such disorders are 
immense and they are calculated to be responsible for 30% of the burden of disability 
in the population (rising to over 60% in the ageing population). 

Rheumatic disorders present with a variety of symptoms both articular (e.g. pain, 
stiffness, swelling and loss of function in joints) and extra-articular (e.g. scleritis', 
systemic sclerosis, xerostomia, psoriasis, ulcerative colitis, urethritis, peripheral 
neuropathies). A careful clinical examination is required to determine the range of 
symptoms present and thus the exact diagnosis (e.g. whether arthritis is due to a 
bacterial infection). 

Bone is one of two tissues in the body (teeth are the other) which is mineralised in 
order to carry out its nonnal functions, to act as a rigid framework for muscle and 
organ attachement and to act as a mineral store. Bone tissue consists of cells and an 
extracellular mineralised mauix. Three types of cells are present, osteoblasts, 
osteoclasts and osteocytes. All three types are involved in the complex processes of 
bone formation and resorption. In addition these cells have close contacts with bone 
marrow and thus the immune system. Bone metabolism is affected by factors such as 
mechanical stress, hormones and inflammatory mediators such as cytokines. The 
process of bone re-modelling continues throughout life and as such will be affected by 
concurrent illness or hormonal changes during ageing (e.g. osteoporosis is a common 
problem in post-menopausal women). 

In addition to the damage caused by fractures, infections and mmours bone has a 
number of other pathologies including Weatherall, Leadingham and Warrell 1996): 
Aberrations of bone formation or resorption (osteoporosis, osteomalacia, Paget's 
disease) 

Defects in the main molecular components of bone formation (Marfan's syndrome, 
osteogenesis imperfecta) 

Disorders of the enzymes of bone metabolism (homocystinuria, hypophosphatasia) 
Skeletal chondroplasias 

Abberant biology of bone cells (osteopetrosis, ectopic ossification, fibrous dysplasia) 
Toxic effects due to excess minerals, vitamins or metallic poisons. 

The main consequences of these disorders involve, unsightly lesions, sores, 
ulcerations, infections, musculoskeletal pain, stiffiiess, reduced mobility, dysfiinction 
of specific organs, physical disability and enhanced susceptibility to fractures. These 
physical features will impact on an individuals quality of life and as such the disorder 
is often complicated by complex interactions with an individuals social circumstances 
and psychology (Weatherall, Leadingham and Warrell 1996). 

The physiology and structure of skin, muscle, connective tissue and bone is extremely 
complex and involves the initiation of repair and regenerative mechanisms and the 
body's response to changes in the environment (e.g. changes in physical activity 
leading to increased muscle mass and bone density or muscular changes in 
pregnancy). The co-ordination of a changing pattem of behaviour or environmental 
stressor with musculoskeletal changes or the initiation of wound closure and healing 
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following trauma involve synergistic or inhibitory interaction between multiple 
regulatory pathways and molecular cascades. Variation in the functionality of the 
proteins involved in these processes will, inevitably, cause or have an impact on the 
functioning of these systems or an individuals attempts to minimise damage and 
restore function following dysfunction, damage or disease in these systems. A number 
of constitutional factors are known to impact on the individuals ability to deal with 
and recover from dysfunction, damage or disease of the skin, muscle, connective 
tissue or bone including genetic history, age, sex, nutritional status, pre-existing 
disease or injury, drug treatments and socio-economic circumstances. 
Genetic variation within individuals is also a key factor although the extent and nature 
of the genes involved and their precise impact on prognosis, complications, efficacy 
of therapeutic intervention and eventual recovery of function is largely unknown. 

The individual variability in response to the occurrence of skin, muscle, connective 
tissue and bone pathology and the associated variation in symptomatology, response 
to therapy and adverse events resulting from therapeutic interventions lies at the heart 
of the difficulties experienced in the healthcare and social management of 
dysfunction, damage or disease of the skin, muscle, connective tissue or bone. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



SKIN, BONE, MUSCLE GENE LIST HUGO symbol Protein 

function 



17beta hydroxysteroid oxidoreductase 




E 


5,1 0-methylenetetrahydrofolate reductase 


MTHFR 


E 


(NADPH) 






6-phosphofrueto-2-kinase 


PFKFB1 


E 


Acetoacetyl 2-CoA-thlolase 


ACAT2 


E 


Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7" 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 
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Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Achromatopsia 2 


ACHM2 


s 


Acid phosphatase 2, lysosomal 


ACP2 


E 


Actin, alpha, cardiac 


ACTC 


s 


Actin, alpha, skeletal 


ACTA1 


S 


Actin, alpha, smooth, aortic 


ACTA2 


s 


Actin, beta v 


ACTB 


S 


Actin, gamma 2 


ACTG2 


s 


Activin 




G 


Acyl CoA dehydrogenase, short chain 


ACADS 


E 


Acyl-CoA thioesterase 




E 


Adaptin, beta 3A 


ADTB3A 


T 


Adducin, alpha 


ADD1 


s 


Adducin, beta 


ADD2 


S 


Adenosine deaminase 


ADA 


E 


Adenosine monophosphate deaminase 


AMPD 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 


Adenyl cyclase 




N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adenylate kinase 


AK1 


E 


Adenylosuccinate lyase 


ADSL 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 




Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic honnone (ACTH) 


ACTHR 


G 


receptor 






Adrenoleukodystrophy gene 


ALD 


E 


Alanine aminotransferase 




T ■ 


Alanine-glyoxylate aminotransferase 


AGXT 


E 


Albumin, ALB 


ALB 


T 


Alcohol dehydrogenase 1 


ADH1 


E 
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Alcohol dehydrogenase 2 


ADH2 


E 


Alcohol dehydrogenase 3 


ADH3 


E 


Alcohol dehydrogenase 4 


ADH4 


E 


Alcohol dehydrogenase 5 


ADH5 


E 


Alcohol dehydrogenase 6 


ADH6 


E 


Alcohol dehydrogenase 7 


ADH7 


E 


Aldehyde dehydrogenase 1 


ALDH1 


E 


Aldehyde dehydrogenase 10 


ALDH10 


E 


Aldehyde dehydrogenase 2 


ALDH2 


E 


Aldehyde dehydrogenase 5 


ALDH5 


E 


Aldehyde dehydrogenase 6 


ALDH6 


E 


Aldehyde dehydrogenase 7 


ALDH7 


E 


Aldolase A 


ALDOA 


E 


Aldolase B 


ALDOB 


E 


Aldolase C 


ALDOC 


E 


Aldosterone receptor 


MLR 


G 


Alkaline phosphatase, liver/bone/kidney 


ALPL 


T 


Alkaptonuria gene 


AKU 


G 


Alkylglycerone phosphate synthase 


AGPS 


E 


alpha tectorin 


TECTA 


G 


alpha thalassemia gene 


ATRX 


N 


alphal -antichymotrypsin 


AACT 


E 


alphal -antitrypsin 


PI 


E 


alpha2-antiplasnriin 


PLI 


E 


alpha-actinin 2 


ACTN2 


G 


alpha-actinin 3 


ACTN3 


G 


alpha-Galactosidase A 


GLA 


E 


Alpha-galactosidase B, GALB 


NAGA 


E 


alpha-synuclein 


SNCA 


N 


Amelogenin 


AMELX 


S 


Aminopeptidase P 


XPNPEP2 


E 


Amphiregulin 


AREG 


G 


Amylo-1 ,6-glucosidase 


AGL 


E 


Amyloid beta A4 precursor protein 


APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Androgen binding protein 


ABP 


T 


Androgen receptor 


AR 


G 


Angiopoietin 1 


ANGPT1 - 


••. G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensinogen 


AGT 


E 


Antidiuretic hormone receptor 


ADHR 


T 


Anti-Mullerian hormone 


AMH 


G 


Apolipoprotein A 4 


AP0A4 


T 


Apoiipoprotein A 1 


AP0A1 


T 


Apolipoprotein A II 


AP0A2 


T 


Apolipoprotein B 


APOB 


T 


Apolipoprotein C1 


AP0C1 


T 
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Apolipoprotein C2 


AP0C2 


T 


Apolipoprotein C3 


AP0C3 


T 


Apolipoprotein D 


APOD 


T 


Apolipoprotein E 


APOE 


T 


Apolipoprotein H 


APOH 


T 


Arginine vasopressin 


AVP 


N 


Arginine vasopressin receptor 1A 


AVPR1A 


N 


Arginine vasopressin receptor 1B 


AVPR1B 


N 


Arginine vasopressin receptor 2 


AVPR2 


N 


Arrestin 


SAG 


S 


Aryl hydrocarbon receptor nuclear 


ARNT 


T 


translocator 






Arylsulfatase A 


ARSA 


E 


Arylsulfatase B 


ARSB 


E 


Arylsulfatase C 


ARSC1 


. E 


Arylsulfatase D 


ARSD 


c 
c 


Arylsulfatase E 


ARSE 


E 


Arylsulfatase F 


ARSF 


E 


Aspartate receptor 




N 


Aspartoacylase 


ASPA 


E 


Aspartylglucosaminidase 


AGA 


E 


Ataxia telangiectasia complementation group ATD, ATDC 
n 


G 


Ataxia telangiectasia gene, AT 


ATM 


G 


ATP cobalamin adenoxyltransferase 




E 


ATP sulphurylase 


atpsk2 


E 


ATP/ADP translocase 


E 


Attractin 




1 


Autoimmune regulator, AIRE 


AIRE 


1 


BCL2-related protein A1 


BCL2A1 


G 


Benzodiazepine receptor 




N 


Bestrophin 


VMD2 


T 


beta 2 microglobulin 


B2M 


1 


beta-endorphin receptor 




N 


beta-galactosidase 


GLB1 


E 


beta-G 1 ucu ronidase 


GUSB 


E 


beta-synuclein 


SNCB 


N 


Bilirubin UDP-glucuronosyltransferase . 




....... E.. 


Bloom syndrome protein 


BLM 


G 


Blue cone pigment 


BCP 


S 


Bone morphogenetic protein, BMP1 


BMP1 


G 


Bone morphogenetic protein, BMP2 


BMP2 


G 


Bone morphogenetic protein, BMP3 


BMP3 


G 


Bone morphogenetic protein, BMP4 


BMP4 


G 


Bone morphogenetic protein. BMP5 


BMP5 


G 


Bone morphogenetic protein, BMP6 


BMP6 


G 


Bone morphogenetic protein, BMP7 


BMP7 


G 


Bone morphogenetic protein, BMP8 


BMP8 


G 
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Bradykinin receptor B1 
Bradykinin receptor B2 

Branched chain aminotransferase 1 , cytosolic BCAT1 



Branched chain aminotransferase 2, BCAT2 
mitochondrial 

Breast cancer, ductal, 1 BRCD1 

Breast cancier. ductal, 2 BRCD2 

Butyrylcholinesterase BCHE 

Ca(2+) transporting ATPase, fast twitch ATP2A1 

Ca(2+) transporting ATPase, slow twitch ATP2A2 

Cadherin E CDH1 
Cadherin EP 

Cadherin N CDH2 

Cadherin P CDH3 

Calbindin 1 CALB1 

Calblndin D9K CALB3 
Calcitonin receptor /Calcitonin gene-related CALCR 
peptide receptor 

Calcitonin/Calcitonin gene-related peptide CALCA 
alpha 

Calcium channel, voltage-dependent, L type, CACNA1S 
alpha 1 S subunit 

Calcium channel, voltage-dependent, P/Q CACNA1A 
type, alpha 1A subunit 

Calmodulin 1 CALM1 

Calmodulin 2 CALM2 

Calmodulin 3 CALM3 

Calnexin CANX 

Calpain CAPN, CAPN3 

Cannabinoid receptor CNR1 

Carbonic anhydrase 3 CA3 

Carbonic anhydrase 4 CA4 

Carbonic anhydrase, alpha CA1 

Carbonic anhydrase, beta CA2 
Camitine acetyltransferase . CRAT 

Carnitine acylcarnitine translocase CACT 

Carnitine palmitoyltransferase I CPT1A 

Camitine palmitoyltransferase II . CPT2 

Camitine transporter protein CDSP, SCD 

Cartilage oligomeric matrix protein COMP, EDM1, 

PSACH 

Cartilage-hair hypoplasia gene CHH 

Catenin, beta CTNNB1 

Cathepsin K CTSK 

Caveolin 3 CAV3 

CD1 CD1 

CD4 CD4 

Ceroid lipofuscinosis neuronal 3 CLN3 
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N 

G 

E 

E 

I 

I 
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Ceruiopiasmin precursor 


CP 


E 


Chemokine MCAF 


MCAF 


1 

s 


Chloride channel 1 , skeletal muscle 


CLCN1 


Cholecystokinin 


CCK 


N 


Cholecystokinln B receptor 


CCKBR 


N 


Cholesterol ester hydroxylase 




E 


Choline acetyltransferase 


CHAT 


E 


Choroideremia gene 


CHM 


s 


Citrate synthase 




E 


Clathrin 




T 


Cleft palate gene 


CPX 


G 


Cockayne syndrome gene, CKN1 


CKN1 


G 


Coenzyme Q (CoQ)/ubiquinone 




E 


Collagen 1 alpha 1 


C0L1A1 


s 


Collagen 1 alpha 2 


C0L1A2 


s 


Collagen II alpha 1 


C0L2A1 


s 


Collagen III alpha 1 


C0L3A1 


s 


Collagen IV alpha 1 


C0L4A1 


s 


Collagen IV alpha 2 


COL4A2 


s 


Collagen IV alpha 3 


COL4A3 


s 


Collagen IV alpha 4 


COL4A4 


s 


Collagen IV alpha 5 


COL4A5 


s 


Collagen IV alpha 6 


COL4A6 


s 


Collagen IX alpha 2 


COL9A2. EDM2 


s 


Collagen IX alpha 3 


COL9A3 


s 


Collagen receptor 


COLR 


s 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen VI alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


COL6A2 


s 


Collagen VI alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L11A1 


s 


Collagen XI alpha 2 


C0L1 1A2 


s 


Collagen XVII alpha 1 


C0L17A1 


s 


Collagenic-like tail subunit of asymmetric 


COLQ 


E 


acetylcholinesterase 






Collapsin 




G 


Colony-stimulating factor 1 


CSF1 


G 


Colony-stimulating factor 1 receptor 


CSF1R 


G 


Colony-stimulating factor 2 


CSF2 


G 


Colony-stimulating factor 2 alpha receptor 


CSF2RA 


G 


Colony-stimulating factor 2 beta receptor 


CSF2RB 


G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stimulating factor 3 receptor 


CSF3R 


G 


Complement component CI inhibitor 


C1NH 


1 


Complement component C1qa 


C1QA 


1 
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Complement component C1qb C1QB 

Complement component C1qg C1QG 

Complement component C1 r CI R 

Complement component C1 s C1 S 

Complement component C2 C2 

Complement component C3 C3 

Complement component C4A C4A 

Complement component C4B C4B 

Complement component C5 C5 

Complement component C6 C6 

Complement component C7 C7 

Complement component C8 C8B 

Complement component C9 C9 

Complement component receptor 1 CR1 

Complement component receptor 2 CR2 

Complement component receptor 3 CR3 
Complex I 
Complex II 
Complex III 
Complex III 

Complex V MTATP6 

Cone-rod homeobox-containing gene CRX 

Coproporphyrinogen oxidase' CPO 

Core-binding factor, alpha 1 CBFA1 

Core-binding factor, alpha 2 CBFA2 

Core-binding factor, beta CBFB 

Corticosteroid binding globulin CBG 
Cortico-steroid binding protein 

Corticotrophln-releasing honnone CRH 

Corticotrophin-releasing hormone receptor CRHR1 
Cortisol receptor 
C-reactive protein CRP 

Creatine kinase - B and m CKBE 

Creb binding protein CREBBP 

Crystallin. alpha A CRYAA 

Crystallin, alpha B CRYAB 

Crystallin, beta B2 CRYBB2 

Crystallin, gamma A CRYGA 

c-src tyrosine kinase CSK 
Cu2+ transporting. ATPase alpha polypeptide ATP7A • 
Cu2+ transporting ATPase beta polypeptide ATP7B 
Cyclic AMP response element binding protein CREB 

Cyclic AMP-dependent protein kinase PKA 

Cyclic nucleotide phosphodiesterase 18 PDE1B 

Cyclic nucleotide phosphodiesterase 181 PDE1B1 

Cyclic nucleotide phosphodiesterase 2A3 PDE2A3 

Cyclic nucleotide phosphodiesterase 3A PDE3A 

Cyclic nucleotide phosphodiesterase 38 PDE3B 
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Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


Cyclic nucleotide phosphodiesterase 6B 


PDE6B 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


Cyclin-dependent kinase 2 


CDK2 


Cyclin-dependent kinase inhibitor 1C (P57, 


CDKN1C 


KIP2) 




Cyclin-dependent kinase inhibitor 2A (p16) 


CDKN2A 


Cyclooxygenase 1 


C0X1 


Cyclooxygenase 2 


C0X2 


CYP11A1 


CYP11A1 


CYP11B1 


CYP11B1 


CYP11B2 


CYP11B2 


CYP17 


CYP17 


CYP19 


CYP19 


CYP1A1 


CYP1A1 


CYP1A2 


CYP1A2 


CYP1B1 


CYP1B1 


CYP21 


CYP21 


CYP24 


CYP24 


CYP27 


CYP27 


CYP27B1 


PDDR 


CYP2A1 


CYP2A1 


CYP2A13 


CYP2A13 


CYP2A3 


CYP2A3 


CYP2A6V2 


CYP2A6V2 


CYP2A7 


CYP2A7 


CYP2B6 


CYP2B6 


CYP2C18 


CYP2C18 


CYP2C19 


CYP2C19 


CYP2C8 


CYP2C8 


CYP2C9 


CYP2C9 


CYP2D6 


CYP2D6 


CYP2E1 


.. CYP2E1, 


CYP2F1 


CYP2F1 


CYP2J2 


CYP2J2 


CYP3A3 


CYP3A3 


CYP3A4 


CYP3A4 


CYP3A5 


CYP3A5 


CYP3A7 


CYP3A7 


CYP4A11 


CYP4A1 1 


CYP4B1 


CYP4B1 


CYP4F2 


CYP4F2 


CYP4F3 


CYP4F3 
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CYP51 CYP51 

CYP5A1 CYP5A1 

CYP7A CYP7A 

CYP8 CYP8 

Cystathionase CTH 

Cystathione beta synthase CBS 
Cystic fibrosis transmembrane conductance CFTR 
regulator, CFTR 

Cystinosin CTNS 

Cytidine deaminase CDA 
Cytidine-5-prime-triphospliate synthetase CTPS 
Cytochrome a 

Cytochrome b-245 alpha CYBA 

Cytochrome b-245 beta CYBB 

Cytochrome b-5 CYB5 



Cytochrome c 

Cytochrome c oxidase, MTCO 
Cytol<ine-suppressive antiinflammatory drug- CSBP1 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 



binding protein 2 

DAX1 nuclear receptor DAX1 

Deafness dystonia peptide DDP 
Delta 4-5 alpha-reductase 

Delta aminolevulinate dehydratase ALAD 
Delta(4)-3-oxosteroid 5-beta-reductase 

Delta-7-dehydrochoiesterol reductase DHCR7 

Dentin sialophosphoprotein DSPP 

Desmin DES 

DHEA sulfotransferase STD 

Diastrophic dysplasia sulfate transporter DTD 

Dihydrolipoamide dehydrogenase DLD 
Dihydroxyacetonephosphate acyltransferase DHAPAT 

DNA damage binding protein, DDB1 DDB1 

DNA damage binding protein, DDB2 DDB2 

DNA methyltransferase DNMT 

DNA-damage-inducible transcript 3 DDIT3 

Dopamine receptors D1 DRD1 

Dopamine receptors D2 DRD2 

Dopamine receptors D3 DRD3 

Dopamine receptors D4 DRD4 

Dopamine receptors D5 DRD5 

Dynamin DNM1 
Dynorphin receptor 

Dyskerin DKC1 

Dystonia 1 DYT1 ' 

Dystonia 3 DYT3 

Dystonia 6 DYT6 
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Dystonia 7 


DYT7 


e 
o 


Dystrophia myotonica 


DM, DMPK 


C 


Dystrophia myotonica, atypical 


DM2 


F 


Dystrophin 


DMD 


s 


Dystrophin-associated glycoprotein 35kD, 


SGCD 


c 
o 


SCGD 






Dystrophin-associated glycoprotein 35kD, 


SGCG 


c 

o 


SGSG 






Dystrophin-associated glycoprotein 43kD 


SGCB 


s 


Dystrophin-associated glycoprotein 50kD 


SGCA 


s 


Ectodermal Dysplasia 1 gene 


ED1 


s 


Elastase 1 


ELAS1 


p 


Elastase 2 


ELAS2 


c 


Elastin 


ELN 


c 
o 


Electron-transfering-flavoprotein alpha 


ETFA 


T 
1 


Electron-transfering-flavoprotein beta 


ETFB 


T 
1 


Electron-transferring flavoprotein 


ETFDH 


P 
C 


dehydrogenase 






Emerin 


EMD 


T 
1 


Endocardial fibroelastosis 2 gene 


EFE2 


q 
o 


Endometrial bleeding-associated factor 


EBAF 




Endotheiin 1 


EDN1 


M 

IN 


Endothelin 2 


EDN2 


M 
IN 


Endotheiin 3 


EDN3 




Endothelin converting enzyme 


ECE1 


M 

IN 


Endotheiin receptor type A 


EDNRA 


IN 


Endothelin receptor type B 


EDNRB 


N 


Engrailed-1 


EN1 


G 


Engrailed-2 


EN2 


G 


Enolase 


EN01 


E 


EnoyI CoA hydratase 




E 


EnoyI CoA isomerase 




E 


EnoyI CoA reductase 




E 


Enterokinase 


PRSS7. ENTK 


E 


Ephrin receptor tyrosine kinase A 


EPHA 


G 


Ephrin receptor tyrosine kinase B 


EPHB 




Epidermal growth factor 


EGF 




Epidermal growth factor receptor 


EGFR 




Erythrocyte membrane protein band 4.1 


EPB41 


s 


Erythropoietin 


EPO 


1 

1 


Erythropoietin receptor 


EPOR 


1 


Estrogen receptor 


ESR 


G 


Exostosin 1 


EXT1 


S 


Exostosin 2 


EXT2 


S 


Exostosin 3 


EXT3 


s 


Eye colour gene 3 (brown) 


EYCL3 


s 


Eyes absent 1 


EYA1 


G 


Faciogenitai dysplasia 


FGD1, FGDY 


T 
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Factor 1 (No, one) 


F1 


1 


Factor B, properdin 




1 


racior u 






Factor H 


HF1 




Factor X 


F10 


1 


Fanconi anemia, complementation group A 


FANCA 


T 


Fanconi anemia, complementation group C 


FANCC 


T 


Fanconi anemia, complementation group D 


FANCD 


T 


Fc fragment of IgG, high affinity lA, receptor 
for 


FCGR1A 


G 


Fc fragment of IgG, low affinity lla, receptor 


FCGR2A 


G 


for(CD32) 






Ferritin, H subunit 




T 


Ferritin, L subunit 


FTL 


T 


Fibrillin 1 


FBN1 


G 


Fibrillin 2 


FBN2 


G 


Fibrinogen alpha 


FGA 


s 


Fibrinogen beta 


FGB 


s 


Fibrinogen gamma 


FGG 


s 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


FN1 


G 


Flightless-ll, Drosophila homolog of 


FLU 


G 


Folic acid receptor 


FOLR 


G 


Follicle stimulating hormone receptor 


FSHR, 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


Forkhead transcription factor 10 


FKHL10 


G 


Forkhead transcription factor 14 


FKHL14 


G 


Forkhead transcription factor 7 


FKHL7 


G 


Fragile site, folic acid type, rare, fra(X) A 


FRAXA 


N 


Frataxin 


FRDA 


G 


Fringe secreted protein, lunatic 


LFNG 


G 


Fringe secreted protein, manic 


MFNG 


G 


Fringe secreted protein, radical 


RFNG 


G 


Faictose-1 ,6-diphosphatase 


FBP1 


E 


Fucosidase alpha-L-1 


FUCA1 


E 


Fucosidase aipha-L-2 




E 


Fukuyama type congenital muscular 


FCMD 


G 


dystrophy 






Fumarase 


FH 


E 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 
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GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


IM 


Galactocerebrosidase 


GALC 


p 


Galactokinase 


GALK1 


P 

c 


Galactose 1 -phosphate uridyl-transferase 


GALT 


c 
c 


Gamma-glutamyl carboxylase 


GGCX 


1 


Gap junction protein alpha 3 


GJA3 


T 
1 


Gap junction protein alpha 8 


GJA8 


T 
1 


Gap junction protein beta 3 


GJB3 


T 
1 


Gastrointestinal tumor-associated antigen 1 


GA733 


1 
f 


Gastrulation brain homeobox 2 


GBX2 


G 
\j 


Glucosidase, acid alpha 


GAA 


F 


Glucosidase, acid beta 


GBA 


P 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 




Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 




Glutamate receptor 6 


GLUR6 


M 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


M 

IN 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


IN 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 

IN 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


Nl 

IN 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


1 N 


Glutathione 


GSH 


T 


Glutathione peroxidase, GPX1 


GPX1 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glyceraldehyde-3-phosphate 


GAPDH 


E 


dehydrogenase, GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycine receptor, alpha 


GLRA2 


N' 


Glycine receptor, beta 




• N 


Glycine transporter 


GLYT 


N 


Glycogen phosphorylase 


PYGL 


E 


Glycosyltransferases. ABO blood group 


ABO 


E 


GM2 ganglioside activator protein, GM2A 


GM2A 


E 


Green cone pigment 


GCP 


S 


Growth arrest-specific homeobox 


GAX 


G 


Growth factor receptor-bound protein 2 


GRB2 


G 


Growth hormone 1 


GH1 


G 


Growth hormone 2 (placental) 


GH2 


G 



wo 99/64627 



PCT/GB99/01780 



333 



Growth hormone receptor 


GHR 


G 


Growth hormone releasing homnone (GHRH) GHRH 


G 


Growth hormone releasing hormone receptor GHRHR 


G 


Growth/differentiation factor 5 


GDF5 


G 


GTP cylcohydrolase 1 


GCH1 


G 


GTPase-activating protein, GAP 


RASA1 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 


Guanine nucieotide-binding protein, alpha 


GNA01 


N 


activating activity polypeptide, GNAO 






Guanine nucleotide-binding protein, alpha 


GNAI1 


N 


inhibiting activity polypeptide 1. GNAI1 






Guanine nucleotide-binding protein, alpha 


GNAI2 


N 


inhibiting activity polypeptide 2, GNAI2 . 






Guanine nucleotide-binding protein, alpha 


GNAI3 


N 


inhibiting activity polypeptide 3, GNAO 






Guanine nucleotide-bindina orotein aloha 


GNAS1 


N 


stimulating activity polypeptide, GNAS1 






Guanine nucleotide-bindina orotein aloha 

V^VlV4l III IW 1 1 V> Wt %l Vi h*!! iVIII 1^4 f" wlWll If Miiii^l Iv* 


GNAS2 


N 


stimulating activity polypeptide, GNAS2 






Guanine nucleotide-binding protein, alpha 


GNAS3 


N 


stimulating activity polypeptide, GNAS3 






Guanine nucleotide-binding protein, alpha 


GNAS4 


N 


stimulating activity polypeptide, GNAS4 






Guanine nucleotide-binding protein, alpha 


GNAT1 


N 


transducing activity polypeptide, GNAT1 






Guanine nucleotide-binding protein, alpha 


GNAT2 


N 


transducing activity polypeptide, GNAT2 






Guanine nucleotide-binding protein, beta 


GNB3 


N 


polypeptide 3 






Guanine nucleotide-binding protein, gamma 


GNG5 


N 


polypeptide 5 






Guanine nucleotide-binding protein, q 


GNAQ 


N 


polypeptide 






Guanylate cyclase 2D, membrane (retina- 


GUCY2D 


E 


specific) 






Guanylate cyclase activator 1 A (retina) 


GUCA1A 


E 


H(+). K(+)-ATPase 


ATP4B 


N 


Haeme regulated inhibitor kinase 




E 


Haemoglobin alpha 1 


HBA1 


T 


Haemoglobin alpha 2 


HBA2 


T 


Haemoglobin beta 


HBB 


T 


Haemoglobin delta 


HBD 


T 


Haemoglobin gamma A 


HBG1 


T 


Haemoglobin gamma B 


HBG2 


T 


Haemoglobin gamma G 


HBGG 


T 


Hairless 


HR 


G 



Heat shock protein, HSP60 I 
Heat shock protein, HSP70 I 
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Heat shock protein, HSP90 




1 


Heat shock protein, HSPA1 




1 


Heat shock protein, HSPA2 




1 


Heparan sulfamidase 




E 


Heparin binding epidermal growth factor 


H8EGF 


G 


Heparin Cofactor II 


HCF2 


1 


Hepatocyte growth factor 


HGF 


G 


Hermansky-pudlak syndrome gene 


HPS 


T 


Hexokinase 2 


HK2 


E 


Hexosaminidase A 


HEXA,TSD 


■ E 


Hexosaminidase B 


HEXB 


E 


Histamine receptors, H1 




N 


Histamine receptors, H2 




N 


Histamine receptors, H3 




N 


HLA-B associated transcript 1 


8AT1 


1 


Holocarboxylase synthetase 


HLCS 


E 


Holoprosencephaly 1 


HPE1 


G 


Holoprosencephaly 2 


HPE2 


G 


Holoprosencephaly 3 


HPE3 


G 


Holoprosencephaly 4 


HPE4 


G 


Homeobox (HOX) gene A1 


H0XA1 


G 


Homeobox (HOX) gene A10 


HOXA10 


G 


Homeobox (HOX) gene A1 1 


HOXA11 


G 


Homeobox (HOX) gene A1 2 


H0XA12 


G 


Homeobox (HOX) gene A13 


H0XA13 


G 


Homeobox (HOX) gene A2 


H0XA2 


G 


Homeobox (HOX) gene A3 


H0XA3 


G 


Homeobox (HOX) gene A4 


H0XA4 


G 


Homeobox (HOX) gene A5 


H0XA5 


G 


Homeobox (HOX) gene A6 


H0XA6 


G 


Homeobox (HOX) gene A7 


H0XA7 


G 


Homeobox (HOX) gene A8 


H0XA8 


G 


Homeobox (HOX) gene A9 


H0XA9 


G 


Homeobox (HOX) gene B1 


H0XB1 


G 


Homeobox (HOX) gene 82 


H0XB2 


G 


Homeobox (HOX) gene 83 


H0XB3 


G 


Homeobox (HOX) gene 84 


H0XB4 


G 


Homeobox (HOX) gene 85 


..H0XB5 


G . 


Homeobox (HOX) gene 86 


H0XB6 


G 


Homeobox (HOX) gene 87 


H0XB7 


G 


Homeobox (HOX) gene 88 


HOX88 


G 


Homeobox (HOX) gene 89 


H0XB9 


G 


Homeobox (HOX) gene C13 


H0XC13 


G 


Homeobox (HOX) gene 04 


H0XC4 


G 


Homeobox (HOX) gene 08 


H0XC8 


G 


Homeobox (HOX) gene 09 


H0XC9 


G 


Homeobox (HOX) gene D1 


H0XD1 


G 


Homeobox (HOX) gene D10 


HOXD10 


G 
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Homeobox (HOX) gene D12 


H0XD12 


G 


Homeobox (HOX) gene D13 


H0XD13 


G 


Homeobox (HOX) gene D3 


H0XD3 


G 


Homeobox (HOX) gene D4 


H0XD4 


G 


Homeobox (HOX) gene D8 


H0XD8 


G 


Homeobox (HOX) gene D9 


H0XD9 


G 


Homeobox 1 1 


H0X11 


G 


Homeobox HB24 


HLX1 


G 


Homeobox HB9 


HLXB9 


G 


Homeobox. PR0X1 


PR0X1 


G 


Homogentisate 1 ,2 dioxygenase 


HGD 


E 


Human placental lactogen 


CSH1 


G 


Hypoxia inducible factor 1 . 


HIF1A 


E 


Hypoxia inducible factor 2 




E 


IC7 A and B 




1 


Immunoglobulin E (IgE) reponsiveness gene 


IGER 


1 


Indian hedgehog, ihh 


IHH 


G 


Inhibin, alpha 


INHA 


G 


Inhibin, beta A 


INHBA 


G 


Inhibin, beta B 


INHBB 


G 


Inhibin, beta C 


INHBC 


G 


Inositol 1 ,4,5-triphosphate receptor 3 


ITPR3 


G 


Insulin promoter factor 1 


IPF1 


G 


Insulin-like growth factor 1 


IGF1 


G 


Jnsulin-like growth factor 1 receptor 


IGF1R , 


G 


Insulin-like growth factor 2 


IGF2 


G 


Insulin-like growth factor 2 receptor 


IGF2R 


G 


Integrin beta 1 


ITGB1 


G 


Integrin beta 3 


ITGB3 


G 


Integrin beta 4 


ITGB4 


G 


Integrin, alpha 5 


ITGA5 


G 


Integrin, alpha 7 


ITGA7 


G 


Inter-alpha-trypsin inhibitor, lATI 




E 


Interferon alpha 


IFNA1 


1 


Interferon beta 


IFNB 


1 


Interferon gamma 


IFNG 


1 


Interferon gamma receptor 1 


IFNGR1 


1 


Interferon gamma receptor 2 . 


IFNGR2 . . 


. 1 


Interferon regulatory factor 1 


IRF1 


1 


Interferon regulatory factor 4 


IRF4 


1 


Interleukin(IL) 1 receptor 


IL1R 


1 


Interleukin(IL) 1, alpha 


ILIA 




Interleukin(IL) 1, beta 


IL1B 




Interleukin(IL) 10 


IL10 




Interieukin(IL) 10 receptor 


IL10R 




lnterleukin(IL)11 


IL11 




Interleukin(IL) 1 1 receptor 


IL11R 




Interleukin(IL) 12 


IL12 
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InterieukinflL) 12 receotor. beta 1 


IL12RB1 




InterieukinHL) 13 


IL13 


1 


InterieukinHL) 13 receotor 


IL13R 


1 


InterleukinnL) 2 


IL2 


1 


InterteukinnL) 2 receotor. aioha 


IL2RA 


1 


Interleukin(IL) 2 receptor, gamma 


ORG 


1 


InterleLikin(IL) 3 


IL3 


1 


Interieukin(IL) 3 receptor 


IL3R 




Interleukin(IL) 4 


IL4 




InterleukinHL) 4 receotor 

III %\^« 9 Wl 1 \ 9 9 111 # * I m0 9 


IL4R 


1 


InterleukinnL) 5 


IL5 


1 


InterleukinnL) 5 receotor 


IL5R 


1 


InteripukinflL^ 6 


IL6 




InterleukinHL^ 6 receotor 


IL6R 


1 


InterleukinHLI 7 

III w 1 1 U l\l 1 i 1 1 Im> J r 


IL7 


1 


IntpripukinHL^ 7 rpceotor 


IL7R 


1 


1 1 iici iC?ur\ii 1^1 o 


IL8 


. 




11 8R 




ii lid Jcui\]n\iL.y 9 






1 nf oHoi lUinHf ^ Q rop^ntnr 


II QR 




InfoHoi lUin/lt \ rot^Qfsfr\r sinfanonict i 

iiucricuivii i^ii-y icut^pivji diuayuiiioi i 


11 1RNI II IRA 

tL. 1 rxIN, IL. t r\rA 




louciiraie uonyuruycnaoc 




c 
c 


r\aiiman synurome gens i 


KAI 1 




r\6raun 1 


KRT1 

r\rx 1 1 


c 
o 


rxcraUn lU 


KRT10 
r\r\ 1 1 \j 


o 


rNcraUii 1 1 


rxix 1 1 1 


q 




KRT12 

fXIX 1 1 ^ 


c 
o 


rsci all! 1 1 o 


KRT13 

iXl \ 1 J \J 


Q 


Kpmtin 1^ 
rvcsiciiiii 1 *T 


KRT14 

1X1 XI IT 


s 


lACI OLII 1 1 


KRT15 

1 Xl XI 1 ^ 


Q 


Kpr?)ttn 1 R 


KRT16 

1X1 X 1 1 w 


s 


Keratin 17 


KRT17 PCHC1 

IXIX I • ' ,1 V/l 1 


s 


Keratin 18 


KRT18 


s 


Kpratln 9 


KRT2 

1 \l X 1 


s 


Kpratin !^ 


KRT3 

iXI X 1 


s 


Kpratin A 


KRT4 

IXI X I ~ 


s 


Kpratin S 


KRT5 


s 


Kieratin 6 


KRT6 


' s 


Keratin 7 


KRT7 


s 


Keratin 8 

i ^wl bihll 1 w 


KRT8 


s 


Kpr^tln Q 

rxClClLIII \3 


KRTQ 

IXI X 1 ^ 


s 


Keratin, hair acidic 1 


KRTHA1 


s 


Keratin, hair basic 2 


KRTHB1 


s 


Keratin, hair basic 6 


KRTHB6 


s 


Kininogen. High molecular weight 


KNG 


1 


Lactate dehydrogenase, A 


LDHA 


E 


Lactate dehydrogenase, B 


LDHB 


E 


Lamin A/C 


LMNA 


G 
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Laminin 5, alpha 3 LAMA3 

Laminin 5, beta 3 LAMB3 

Laminin 5, gamma 2 LAMC2 

Laminin M LAMM 

Laminin receptor 1 LAMR1 

Latent transforming growth factor-beta LTBP2 
binding protein 2 

Leukocyte-specific transcript 1 LST-1 
Leukotriene A4 hydrolase 

Leukotriene A4 synthase LTA4S 
Leukotriene B4 receptor 

Leukotriene 84 synthase LTB4S 
Leukotriene C4 receptor 

Leukotriene C4 synthase LTC4S 

LIM homeobox transcription factor 1 , beta LMX1 B 

Limb girdle muscular dystrophy 1 A LGMD1 A 

Limb girdle muscular dystrophy 1 B LGMD1 B 

Limb girdle muscular dystrophy 2G LGMD2G 

Limb girdle muscular dystrophy 2H LGMD2H 

Limbic associated membrane protein LAMP 

Lipoprotein receptor, Low Density LDLR 

Lipoxygenase 12 (platelets) LOG 12 

Loricrin LOR 

Low density lipoprotein receptor-related LRP 
protein precursor 

Luteinizing homione-releasing homione 
Luteinizing hormone-releasing hormone 
receptor 
lymphotoxin 

Lysosome-associated membrane protein 1 LAMP1 

Lysosome-associated membrane protein 2 LAMP2 

Lysozyme LYZ 

Lysyl hydroxylase PLOD 

Lysyl oxidase LOX 

Macrophage activating factor MAF 

Macrophage inflammatory protein-1 MIP1 
Macrophage inflammatory protein-1 receptor 

Macrophage inflammatory protein-2 MIP2 - 
Macrophage inflammatory protein-2 receptor 

MADS box transcription-enhancer factor 2A MEF2A 

MADS box transcription-enhancer factor 28 MEF2B 

MADS box transcription-enhancer factor 2C MEF2C 

MADS box transcription-enhancer factor 2D MEF2D 

Mannose binding protein MBP 

Mannosidase, alpha B lysosomal MANB 

Mannosidase^ beta A lysosomal MANBA 

Marenostrin MEFV 

Matrix Gla protein MGP 
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Matrix metalloproteinase 1 

Matrix metalloproteinase 10 

Matrix metalloproteinase 1 1 

Matrix metalloproteinase 12 

Matrix metalloproteinase 13 

Matrix metalloproteinase 14 

Matrix metalloproteinase 1 5 

Matrix metalloproteinase 16 

Matrix metalloproteinase 17 

Matrix metalloproteinase 18 

Matrix metalloproteinase 19 

Matrix metalloproteinase 2 

Matrix metalloproteinase 3 

Matrix metalloproteinase 4 

Matrix metalloproteinase 5 

Matrix metalloproteinase 6 

Matrix metalloproteinase 7 

Matrix metalloproteinase 8 

Matrix metalloproteinase 9 

MEK kinase, MEKK 

Melanocortin 1 receptor 

Melanocortin 2 receptor 

Melanocortin 4 receptor 

Mesoderm-specific transcript 

Methylguanine-DNA methyltransferase 

Methylmalonyi-CoA mutase 

Mevalonate kinase 

MHC Class I: A 

MHC Class I: B 

MHC Class I: C 

MHC Class I: LMP-2, LMP-7 

MHC Class I: Tapl 

MHC Class II: DP 

MHC Class II: DQ 

MHC Class II: DR 

MHC Class ll:Tap2 

MHC Class IhComplementation group A 
MHC Class ll:Complementation group B 
MHC Class ll:Complementation group C 
MHC Class ll:Complementation group D 
Microphthalmia-associated transcription 
factor 
Midline 1 

Mitochondrial trifunctional protein, alpha 
subunit 

Mitochondrial trifunctional protein, beta 

subunit 

Moesin, MSN 
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MMP1 




MMP10 


p 


MMP11 


p 
c 


MMP12 


p 


MMP13 


p 


MMP14 


p 


MMP15 


c 


MMP16 


c 
b 


MMP17 


c 


MMP18 


c 


MMPIQ 

iVIIVII 1 ^ 


c 

c. 


MMP2 


p 


MMP3 STMY1 

IVIIVil \J f 1 IVI 1 1 


p 


MMP4 

IVilVll *T 


CI 


MMPS 


c 


MMPfi 


c 


MMP7 

IVIIVII / 


c 


IVIIVIi o 


c 
c 


MMPQ 


c 




E 


MC1R 


T 


MC2R 


T 


MC4R 


T 


MEST 


G 


MGMT 


E 


MUT 


E 


MVK 


E 



ABCR,TAP1 
HLA-DPB1 



TAP2, PSF2 

MHC2TA 
rfxank 
RFX5 
RFXAP 



MITF G 

MIDI G 
HADHA E 

HADHB E 

S 
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Molybdenum cofactor synthesis 1 


M0CS1 


E 


Molybdenum cofactor synthesis 2 


M0CS2 


E 


Monoamine oxidase A 


MAOA 


E 


'Monoamine oxidase B 


MAOB 


E 


Monocyte chemoattractant protein 1 


MCP1 


1 


Mucolipidoses 


GNPTA 


E 


Mulibrey nanism 


MUL 


T 


Muscarinic receptor, M1 


CHRM1 


N 


Muscarinic receptor. M2 


CHRM2 


N 


Muscarinic i^eceptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Muscle phosphorylase 


PYGM 


E 


Mutated in colorectal cancers, MCC 


MCC 


G 


MutS homolog 3 


MSH3 


G 


Myeloperoxidase 


MPO 


1 


Myocilin 


MYOC 


T 


Myogenic factor 3 


MYF3 


G 


Myogenic factor 4 


MYF4 


G 


Myogenic factor 5 


MYF5 


G 


Myoglobin 




T 


Myomesin 1 


MYOM1 


s 


Myomesin 2 


MY0M2 


s 


Myopia 1 


MYP1 


T 


Myopia 2 


MYP2 


T 


Myosin 15 


MY015 


s 


Myosin 5A 


MY05A 


s 


Myosin 6 


MY06 


s 


Myosin 7A 


MY07A 


s 


Myosin, cardiac 


MYH7 


s 


Myosin, light chain 2 


MYL2 


s 


Myosin, light chain 3 


MYL3 


s 


Myotubularin 


MTM1 


s 


Na+, K+ ATPase, alpha 


ATP1A1 


G 


Na+, K+ ATPase. beta 1 


ATP1B1 


G 


Na+. K+ ATPase, beta 2 


ATP1B2 


G 


Na+, K+ ATPase. beta 3 


ATP1B3 


G 


Na+/H+ exchanger 1 


NHE1 


,.-.T 


Na+/H+ exchanger 2 


NHE2 


T 


Na+/H+ exchanger 3 


NHE3 


T 


Na+/H+ exchanger 4 


NHE4 


T 


Na+/H+ exchanger 5 


NHE5 


T 


N-acetylgalactosamine-6-sulfate suifatase 


GALNS 


E 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


N-acetylglucosaminidase, alpha 


NAGLU 


E 


NADH dehydrogenase 




E 


NADH-cytochrome b5 reductase 


DIA1 


E 


NADPH-dependent cytochrome P450 


POR 


E 
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reductase 
NB6 
Nebulin 
Nephrosis 1 

Neural retina-specific gene 
Neuraminidase siaiidase 
Neuregulin 
Neurexin 

Neuroendocrine convertase 1 

Neurokinin A 

Neurokinin B 

Neuropeptide Y 

Neuropeptide Y receptor Y1 

Neuropeptide Y receptor Y2 

Neurotensin 

Neurotensin receptor 

Nibrin 

Noggin 

Notch ligand - jagged 1 . 

Nuclear factor l-kappa-B-Iike gene 

Nuclear factor kappa beta 

Nuclear factor of activated T cells (NFAT) 

complex, cytosolic 

Nuclear factor of activated T cells (NFAT) 

complex, preexisting component 

Ocular albinism 1 

Oculocutaneous albinism II 

Oncogene ERG (early reponse gene) 

Oncogene fos 

Oncogene GLI1 

Oncogene GLI2 

Oncogene GLI3 

Oncogene sis 

Oncogene src 

Opioid receptor, delta 

Opioid receptor, kappa 

Opioid receptor, mu 

Ornithine delta-aminotransferase 

Osteocalcin 

Osteonectin 

Osteopontin 

Osteoprotegerin 

Oxytocin 

Oxytocin receptor 
p21 -activated kinase 3 
Paired box homeotic gene 1 
Paired box homeotic gene 2 
Paired box homeotic gene 3 



I 



NEB 


c 
o 


NPHS1 


I 


NRL 


\3 


NEU 


T 
1 


HGL 


\D 




JVI 


NEC1 PCSK1 


c. 


NKNA 


Ki 
N 




Kt 

N 


NPY 


KI 

N 


NPY1R 


N 


NPY2R 


N 


NTS 


N 


NTSR1 


N 


NBS1 




NOG 


\j 


JAG1 AGS 




IKBL 


1 


NFKB 


1 


NFATC 


G 


NFATP 


G 


0A1 


S 


OCA2 


S 




G 



G 
G 
G 
G 
G 





G 


OPRD1 


N 


0PRK1 


N 


0PRM1 


N 


OAT - • ' 


- €- 




S 


ON 


G 


OPN 


G 


OPG 


G 


OXT 


N 


OXTR 


N 


PAK3 


G 


PAX1 


G 


PAX2 


G 


PAX3 


G 



FOS 

GLI 

GU2 

GLI3 

PDGFB 
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Paired box homeotic gene 6 


PAX6 


G 


Paired box homeotic gene 7 


PAX7 


G 


Paired box homeotic gene 8 


PAX8 


G 


Paired-like homeodomain transcription factor PITX2 

2 


G 


Paired-lil<e homeodomain transcription factor PITX3 


G 


1 diciuiyiuiu iiuniiuiic 


DTI-I 

r \ n 


G 


r alalfiyiUlU IIUIiilUiiC icUcpiOl 


DTUiD'l 

r \ nKl 


G 


rarainyroiu normone reiaieo-peptiae 


PTHrP 


G 


1 arainyrvjiu noririone-MKe nunnone 


r 1 nLn 


G 


r'aicneu ^urosopniiaj nomoiog, kiLuM 


P 1 Url 


G 


r^eanui-UKe i 


PNUTL1 


1 


nenpnenn, r^tAnn 




S 


reroxisomai memorane protein i 


PaMPI 


S 


"eroxisornai mernurane proiein o 


rAMHo 


T 


reroxisome oiogenesis lacior i 


PtXI 


T 


r^eruAisome uiuyenesis lacior iy 


DCVi O 


T 


n eroxisomc Diogenesis racior o 


rbAD 


T 


peroxisome Diogenesis lacior / 


rcA/ 


T 


r^eroAisumi;? rcucpior i 


KaKI 


■ T 


DKanx/lothsn^loininA Kl.mothi/ltronefAPQCA 

r^i ici lyieif loiiuiainiiic; iN^rncinyiiransierase, 


nlMM 1 


E 


PNMT 






n iiuopiidie rcyuiduiiy yorie wiin numuioyies 


DUICV 


G 


lu CI luupcpuucioco ui 1 u Its A unrornvjsome 




i 1 lUOpi iUUIOOld doc 1 / llUvrlCUUUC 


DHMDi 


G 








1 iiuofji luuicoici doc 1 1 iiuuitsuiiue 




G 


|jyi w^i luopi ididdc ^ 






r 1 lUopr lUUIColcidoc 1 / nULrlcOLlQe 


DHMDQ 


G 


{jyiupi iwopi ididot? O 






PhnQnhnfn iPtHkinflQia miiQpfo 


PPk^M 

r r rvivi 


E 


PhnQnhnnli ipriQA iQomiaraco 




E 


PhoQnhnnlvpprflt^ ktnsQ^ 1 
1 1 iwopi luyiyVfCi die? idoc i 


r^v3i\ 1 


E 


Phosphoglycerate mutase 2 


PGAM2 


E 


Phosphoiipase A2, group 10 


PLA2G10 


1 


Phospholipase A2, group 1B 


PLA2G1B 


1 


Phosphoiipase A2. group 2A , . . . 


PLA2G2A 


1 


Phospholipase A2, group 2B 


PLA2G2B 


1 


Phosphoiipase A2, group 4A 


PLA2G4A 


i 


Phospholipase A2, group 4C 


PLA2G4C 




Phospholipase A2, group 5 


PLA2G5 




Phospholipase A2, group 6 


PLA2G6 




Phosphomannomutase 2 


PMM2 


G 


Phosphoribosyl pyrophosphate synthetase 


PRPS1 


E 


Phosphorylase kinase, alpha 1 (muscle) 


PHKA1 


E 


Phosphorylase kinase, beta 


PHKB 


E 



Phosphorylase kinase, delta E 
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Phosphoryiase kinase, gamma 2 PHKG2 
Phytanoyl-CoA hydroxylase PHYH 
Pineolytic beta-receptors 

Plakophilin 1 PKP1 
Plasminogen PLG 
Platelet derived growth factor PDGF 
Platelet derived growth factor receptor PDGFR 
Plectin 1 PLEC1 
Potassium inwardly-rectifying channel J1 KCNJ1 
Potassium voltage-gated channel E1 KCNE1 
Potassium voltage-gated channel Q1 KCNQ1 
Potassium voltage-gated channel Q2 KCNQ2 
Potassium voltage-gated channel Q3 KCNQ3 
POU domain, class 3, transcription factor 4 POU3F4 
POU domain, class 4, transcription factor 3 POU4F3 
Prion protein PRNP 
Procollagen N-protease 
Procollagen peptidase 
Prodynorphin 
Profibrinolysin 

Progesterone receptor (RU486 binding 
receptor) 
Prolactin receptor 
Prolactin releasing hormone 
Proliferin 

Proopiomelanocortin 
Properdin P factor, complement 
Prophet of Pit1 

Propionyl-CoA carboxylase, alpha 
Prosaposin 
Prostacyclin synthase 
Prostaglandin 15-OH dehydrogenase 
Prostaglandin D - DP receptor 
Prostaglandin El receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 
Prostaglandin F2 alpha receptor . 
Prostaglandin 12 receptor 
Prostaglandin IP receptor 
Prostaglandin isomerase 

Protease nexin 2 PN2 
Protective protein for beta-galactosidase PPGB 
Protein C PROC 
Proteinase 3 

Purine nucleoside phosphoryiase NP 

Purinergic receptor P1A1 
Purinergic receptor P1A2 



PGR 

PRLR 
PRH 
PLF 
POMC 
PFC. PFD 
PR0P1 
PCCA 
PSAP 

HGPD; PGDH 



wo 99/64627 



343 



PCT/GB99/0I780- 



Purinergic receptor P1 A3 




N 


Purinergic receptor P2X, 1 


P2RX1 


N 


Purinergic receptor P2X, 2 


P2RX2 


N 


Purinergic receptor P2X, 3 


P2RX3 


N 


Purinergic receptor P2X. 4 


P2RX4 


N 


Purinergic receptor P2X. 5 


P2RX5 


N 


Purinergic receptor P2X, 6 


P2RX6 


N 


Purinergic receptor P2X. 7 


P2RX7 


IN 


Purinergic receptor P2Y. 1 


P2RY1 


N 


Purinergic receptor P2Y, 1 1 


P2RY1 1 


M 

IN 


Purinergic receptor P2Y, 2 


P2RY2 


N 


Pyrroline-5-carboxylate synthetase 


PYCS 


p 


Pyruvate kinase 


PKLR 


F 


Rabphilin 






Radixin 


RDX 


s 


RAS-associated protein, RAB3A 


RAB3A 


N 


Rathke pouch homeobox, RPX 


RPX 


G 


Receptor tyrosine kinase (RTK), Nsk2 


NSK2 


G 


Retinal pigment epithelium specific protein 


RPE65 


c 

w 


(65kD) 






Retinitis pigmentosa gene 1 


RP1 


s 


Retinitis pigmentosa gene 2 


RP2 


s 


Retinitis pigmentosa gene 3 


RP3 


s 


Retinitis pigmentosa gene 6 


RP6 


s 


Retinitis pigmentosa gene 7 


RP7. RDS 


s 


Retinoblastoma 1 


RB1 


G 


Retinoic acid receptor, alpha 


RARA 


G 


Retinoic acid receptor, beta 


RARB 


G 


Retinoic acid receptor, gamma 


RARG 


G 


Retinoid X receptor, alpha 


RXRA 


G 


Retinoid X receptor, beta 


RXRB 


G 


Retinoid X receptor, gamma 


RXRG 


G 


Retinol binding protein 4 


RBP4 


T 


Rhodopsin 


RHO 


S 


RIGUI 


RIGUI 


G 


Rim 




N 


Rod outer segment membrane protein 1 


R0M1 


S 


Ryanodine receptor 1 , sl<eletal 


RYR1 


- .- G 


Serotonin N-acetyltransferase 


SNAT 


E 


Serotonin receptor, 5HT1A 


HTR1A . 


N 


Serotonin receptor, 5HT1 B 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C 


N 


Serotonin receptor, 5HT1D 


HTR1D 


N 


Serotonin receptor, 5HT1 E 


HTR1E 


N 


Serotonin receptor, 5HT1 F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 


Serotonin receptor. 5HT2B 


HTR2B 


N 


Serotonin receptor. 5HT2C 


HTR2C 


N 
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Serotonin receptor, 5HT3 HTR3 n 

Serotonin receptor, 5HT4 HTR4 n 

Serotonin receptor. 5HT5 HTR5 N 

Serotonin receptor, 5HT6 HTR6 N 

Serotonin receptor. 5HT7 HTR7 N 

Sex hormone binding globulin, SHBG T 

Sialoprotein, bone BSP G 

Signal transducer and activator of STAT1 Q 
transcription 1 

Signaling lymphocyte activation molecule SLAM | 

Sine oculis homeobox, drosophila. homolog 1 SIX1 • g 

Sine oculis homeobox, drosophila, homolog 2 SIX2 G 

Sine oculis homeobox. drosophila, homolog 5 SIX5 G 

Sjoegren (Sjogren) syndrome antigen A1 SSA1 j 

Slug protein G 

Small nuclear ribonucleoprotein polypeptide SNRPN s 
N 

Smoothelin SMTN G 

Smoothened (Drosophila) homolog SMOH G 

Sodium channel, non-voltage gated 1 , alpha SCNN1 A N 

Sodium channel, non-voltage gated 1, beta SCNN1B N 

Sodium channel, non-voitage gated 1 . SCNN1 G N 
gamma 

Sodium channel, voltage gated, type IV, SCN4A N 
alpha polypeptide 

Sodium channel, voltage gated, type V, alpha SCN5A N 
polypeptide 

Sodium channel, voltage-gated, type 1 , beta SCN1 B N 
polypeptide 

Solute carrier family 1 (glutamate SLC1A1 T 
transporter), member 1 

Solute carrier family 1 (glutamate SLC1A2 T 
transporter), member 2 

Solute carrier family 12, member 1 SLC12A1 T 

Solute carrier family 1 2, member 2 SLC1 2A2 T 

Solute earner family 1 2, member 3 SLC1 2A3 T 

Solute earner family 1 6 (monocarboxylate SLC1 6A1 T 

transporter), member 1 • 

Solute earner family 1 6 (monocarboxylate SLC1 6A7 T 
transporter), member 7 

Solute carrier family 1 7. member 1 SLC1 7A1 T 

Solute canier family 1 7, member 2 SLC1 7A2 T 

Solute canier family 19 (folate transporter). SLC19A1 T 
member 1 

Solute carrier family 21 , member 2 SLC21 A2 T 

Solute earner family 21 , member 3 SLC21 A3 T 

Solute carrier family 25, member 12 SLC25A12 T 

Solute carrier family 6 (GAMMA- SLC6A1 T 
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AMINOBUTYRIC ACID transporter), member 



1 

Solute carrier family 6 (neurotransmitter SLC6A3 

transporter, dopamine), member 3 

Solute cannier family 6 (neurotransmitter SLC6A2 

transporter, noradrenaline), member 2 

Solute carrier family 6, member 1 0 SLC6A1 0 

Solute carrier family 6. member 8 SLC6A8 

Solute carrier family 7(amino acid SLC7A1 

transporter), member 1 

Solute carrier family 7(amino acid SLC7A2 
transporter), member 2 

Solute carrier family 7(amino acid SLC7A7 
transporter), member 7 

Solute carrier family 8 (sodium/calcium SLC8A1 
exchanger), member 1 

Somatostatin SST 

Somatostatin receptor, SSTR1 SSTR1 

Somatostatin receptor. SSTR2 SSTR2 

Somatostatin receptor, SSTR3 SSTR3 

Somatostatin receptor, SSTR4 SSTR4 

Somatostatin receptor, SSTR5 SSTR5 

Sonic hedgehog, SHH SHH 

Sorbitol dehydrogenase SORD 

Sorcin SRI 

Spectrin alpha SPTA1 

Spectrin beta SPTB 

Spenn adhesion molecule SPAM1 

Spenn protamine P1 PRM1 

Spemi protamine P2 PRM2 

Sphingomyelinase SMPD1 

Split hand/foot malformation gene DSS1 

SRY-box 10 SOX10 

SRY-box11 S0X11 

SRY-box 3 S0X3 

SRY-box 4 SOX4 

SRY-box 9 S0X9 . 

Steroid 5 alpha reductase V ' SRD5A1 

Steroid 5 alpha reductase 2 SRD5A2 

Steroid sulphatase STS 
Substance P 

Succinate dehydrogenase 1 SDH1 

Succinate dehydrogenase 2 SDH2 

Sulfamidase SGSH 

Superoxide dismutase 1 S0D1 

Superoxide dismutase 3 SOD3 

Sun/ival of motor neuron 1 , telomeric SMN1 

• Synapsin 1a&1b SYN1 
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Synapsin 2a & 2b SYN2 n 

Synaptic vesicle protein 2 SV2 |s| 

Synaptobrevin 1 SYB1 |sj 

Synaptobrevin 2 SYB2 n 
Synaptogyrin N 

Synaptophysin SYP n 

Synaptosomal-associated protein, 25KD SNAP25 |S| 

Synaptotagmin 1 SYT1 n 

Synaptotagmin 2 SYT2 |S| 

Synovial sarcoma gene 1 SSX1 q 

Synovial sarcoma gene 2 SSX2 g 

Syntaxim STX1 n 

Tachykinin receptor, NK1R TACR1 n 

Tachykinin receptor. NK2R TACR2 N 

Tachykinin receptor. NK3R TACR3 N 

Talin, TLN S 

T-BOX 1 TBX1 G 

T-B0X2 TBX2 G 

T-B0X3 TBX3 G 

T-BOX4 TBX4 G 

T-BOX 5 TBX5 G 

T-BOX6 TBX6 G 

TEK, tyrosine kinase, endothelial TEK E 

Telomerase protein component E 

Tetranectin TNA T 

Thrombospondin THBS1 G 

Thromboxane A synthase 1 TBXAS1 | 

Thromboxane A2 TXA2 | 

Thromboxane A2 receptor TBXA2R j 
Thymosin I 

Thyrotropin releasing hormone TRH N 

Thyrotropin releasing hormone TRH G 

Thyrotropin releasing hormone receptor TRHR N 

Tip-associated protein TAP j 

Tissue non-specific alkaline phosphatase e 
TNSAP 

Titin TTN S 

Tocopherol (alpha) transfer protein " - TTPA T 

Torticollis, keloids, cryptorchidism and renal TKCR G 
dysplasia gene 

Transforming growth factor, alpha TGFA G 

Transfomiing growth factor, beta 2 TGFB2 G 

Transfomiing growth factor, beta induced TGFBI G 

Transforming growth factor, beta receptor 2 TGFBR2 G 

Transglutaminase 1 TGM1 G 

Transglutaminase 2 TGM2 G 

Transglutaminase 4 TGM4 G 

Transthyretin TTR T 
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G 




TPI1 


c 

tr 


Tmnomx/ocin i ^InHi) 
1 lUpUl 1 lyUoH 1 1 al|JIICi 


TPM1 
1 r IVI 1 


S 


1 ropornyosin o \non-rnusCi6/ 


1 nIViO 


s 


1 roponin o 




s 


1 ropunin i 


1 INiNio 


s 


1 roponin i ^i, caruiac 


TMMTO 


s 


Trypsinogen 1 


1 KYI 


E 


1 rypsinogen z 


TDVO 


E 


Tubby-like protein 1 


TULP1 


G 


1 uDerous sclerosis i 


1 OLrl 


G 


Tuberous sclerosis 2 


TSC2 


G 


Tumor susceptibility gene 101 


TSG101 


G 


Tumour necrosis factor (TNF) receptor 


TRAF1 




associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 




associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 




associated factor 3 






Tumour necrosis factor (TNF) receptor 


TRAF4 




associated factor 4 






Tumour necrosis factor (TNF) receptor 


TO A CTIT 

TKAFo 




associated factor 5 






1 umour necrosis lactor ( iiNr) receptor 


1 KAro 




associaieo lactor t> 






1 umour necrosis Tacior aipna 


1 NrA 




I umour necrosis lacior aipna receptor 


1 NrAK 




1 umour necrosis racior oeia 


TMCQ 

1 INrb 




Tumour necrosis factor beta receptor 


TMCDD 

1 NrbK 




1 umour protein poo 


1 roo, Poo 


G 


1 umour protein poo 


1 roo 


G 


1 umour protein p(o 


TD7Q 


G 


1 umour protein, transiationaiiy-controiiea 1 


1 r 1 1 


G 


Tumour suppresssor gene DRA 


DKA 


1 


1 yrosinase 


TVD 

1 T Ia 


b 


Ty rosin ase-related protein 1 


1 YKrI 


E 


1 yrosine aminotransierase 


TAT 
1 A 1 


b 


Ubicjuitih activating enzyme, E1 




b 


Ubiquitin protein iigase E3A 


UdcoA 


b 


uncoupling protein o 


UL»no 


1 


1 InHi ilin i 


cni 




Uroporphyrinogen decarboxylase 


UROD 


E 


Usher syndrome 2A 


USH2A 


S 


Vacuolar proton pump, subunit 1 


VPP1 


N 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vascular endothelial growth factor 


VEGF 


G 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 
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Villin 




S 


Vinculin 




s 


Vitamin D receotor 


x/np 

V ur\ 


G 


Vitelliform macular dvstrnnhv ah/nir^il nono 


VIVIL/ 1 


T 


Von HiDDel-L indau tipnp 


\/MI 
vnL. 


G 


Von Willebrand factor 


VWP 
vvvr 


T 


Wemsr svndrome hplira^p 


\A/PM 


G 


Winoed heliy nuda 


\A/I4M 


G 


Winolass famitv wnt9 


\A/MTO 
WIN 1 £. 


G 


Winolass familv wnt4 

• • »■ iwiwwoj lull Illy ) wiii^ 




G 


Winaless familv wnt5 


WIN 1 D 


G 


Winoless familv wnt7 


\A/IVIT7 
VViN 1 f 


G 


Winaless familv wnt8 


WMTP 

WIN 1 0 


G 


\A/i^knft-AIHrir*h Q\/nHrnmo nrotoin 


\A/ACD TUr* 

WAor, I no 


1 


Wnt inhibitorv factor WIF-1 


WIF1 
wir I 


G 


V\/olf-Hir*»phhom Qvnrimmp p^inHliriato 1 rtano 


WnoU 1 


G 


Wolfram svndrome 1 opnp 

'WWIIIvllll wVIIVJIWIilw 1 Mwl 


wro 1 


s 




YDA 


E 


orouD A 






/voiuut^Kiici pii^rncniusuni, cumpierneniaiion 


VDD 

ArD 


. E 


nrouo B 






AProdprms Dinmpnf^ciim ortmnlomAnfofi^n 
/\c?iuudlllci |JiyiiioilLUoUiii| oUITipi6iT16ni3LlOn 


ArO 


E 


orouD C 






Xarodprmn ninmpntnciim /^omnfamonf9ft«*\n 
/A^iwucziiiia pi^ii ici iiuoul 1 1, wUl iipiciilc?! luaLluri 




E 


group D 






Xerodemna pigmentosum, complementation 




E 


group E 






Xeroderma pigmentosum, complementation 


XPF 


E 


group F 






Xeroderma pigmentosum, complementation 


ERCC5 


E 


group G 






X-ray repair gene 


XRCC9 


G 
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In a fourteenth aspect 

METABOLIC AND ENDOCRINE FUNCTIONS, DISORDERS AND DISEASE 
PATENT APPLICATION 

This invention relates to method of assessing the risk of developing the clinical or 
social consequences of a metabolic or endocrine disorder or disease and indicating 
appropriate therapeutic interventions. 

Cellular physiology is regulated by a complex series of interactions between 
molecules, which are referred to collectively as metabolism (Stryer 1995). 
Metabolism concerns the two central processes of how cells: 

• extract energy from their environment 

• synthesise and process the molecules required to maintain their function. 

The number of molecular interactions taking place within a given cell is enormous 
and the overall complexity appears daunting. However, decades of study have shown 
that whilst the overall number of molecular interactions is very great, the types of 
interactions which molecules experience is finite. There are four major classes of 
biological molecules; carbohydrates, nucleic acids, lipids and proteins. 

The core processes of metabolism can be condensed into a series of statements 
concerning the overall strategy used (Stryer 1995): 

• ATP is the universal currency of energy; 

• ATP is generated by the oxidation of fiiel molecules such as glucose, fatty acids 
and amino acids, 

• NADPH is the major electron donor in reductive biosyntheses, 

• Biomolecules are constructed from a small set of building blocks, 

• Biosynthetic and degradative pathways are abnost always distinct. 

The orchestration and co-ordination of this strategy for life is controlled largely by the 
allosteric interactions and reversible covalent modification of enzymes, by altered 
expression patterns and levels of key enzymes and by the compartmentation of 
different patterns of enzyme activity within the cell. 

In human physiology a further dimension of complexity is added by the fact that 
different organs will have different metabolic roles and that a further system - the 
endocrine'system- has evolved in order to integrate metabolism across the whole 
body. 

The endocrine system is a diverse group of specialised tissues -glands- that secrete 
substances called hormones directly into the blood. The blood transports hormones to 
other organs or organelles where they interact with, specific receptor sites and thus 
signal changes in cellular activities (e.g. glucocorticoids act to regulate immune 
system activities such as leucocyte movement or antigen processing). Hormonal 
secretion is variable and is controlled or prompted by the physiological demands of 
the body. 

Principal endocrine glands include the following; 
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Brain 

Pituitary 

Pineal 

Thyroid 

Parathyroid 

Adrenal 

Pancreas 

Ovaiy 

Testes 

Gastrointestinal Tract 

Kidney 

Thymus 

Placenta 

Each of these tissues manufacture and release honnones. Hormones can be classified 

according to their mode of targeting their sites of action; 

Autocrine - acting on the same cells that manufacture them (e.g. IGF-1). 

Paracrine - acting on neighbouring or distant cells separated by the extracellular space 

(e.g. insulin). 

Endocrine - acting on cells or organs at distant sites and travelling in the blood stream 
or lymph (e.g. sex hormones) 

Neuroendocrine - site of manufacture is within a neurone (e.g. GnRH). 

Neural - synthesised in a neurone and released to act on an adjacent neurone (i.e. 

neurotransmitters such as acetylcholine). 

Pheromonal - release of volatile honnones into the atmosphere where they can be 
detected by another individual. 

Whatever the mechanism of release and travel to the target tissue, hormones act 
through specific receptors to generate selectivity of response in the target tissue. 
Charged molecules such as peptides generally bind to cell surface receptors and affect 
cell fimction by triggering secondary messenger systems (e.g. G proteins, tyrosine 
kinases). Uncharged molecules such as steroid hormones diffuse into cells and bind to 
receptor proteins which can be in the cytoplasm or the nucleus (e.g heat shock protein 
~HSP90). The hormone-receptor complex can then be transported into the nucleus 
In order to bind to DNA and affect rates of protein transcription and the metabolic 
activity of cells. 

The interaction between metaboUsm and endocrine regulation is a key event for the" ' 
maintenance of homeostasis - the ability to main a stable body environment despite 
changes in the external environment. Integration of the body systems is achieved 
through a series of regulatory systems which utilise negative and positive feedback 
mechanisms (systems limit each others' activity within certain parameters) in order to 
maintain homeostasis. 

The critical role of proteins (e.g. as enzymes or transporters in metabolism or 
hormones in the endocrine system) and the presence of multiple regulatory loops 
linking the various metabolic and endocrine activities ensures that variability in the 
functionality of particular proteins can lead to profound clinical consequences. 
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Genetic variation in genes coding for proteins involved in metabolic or endocrine 
function can lead to the production of defective enzymes or altered receptor binding 
affinities. In cystinuria there is a defective transport of cystine, lysine, ornithine, 
arginine and homoarginine across the epithelium of the small intestine due to a 
defective protein. In Tay-Sachs disease there is defective processing of 
hexosaminidase-A leading to gangliosidosis. 

The range of clinical manifestations of metabolic and endocrine damage dysfunction 
or disease is very wide (Weatheral, Leadingham and Warrell 1996) and spans failure 
to thrive in infancy to infertility problems to dementia. 

The range of potential therapeutic interventions is also wide, from simple dietary 
controls (e.g. phenylketonuria) to liver transplantation (e.g galactosaemia) and gene 
therapy (e.g. cystic fibrosis). 

Metabolism and endocrine status has important implications for therapeutic 
interventions and particularly drug usage. Body height and weight is one of the 
critical parameters in calculating drug dosage. Mahiourished patients can have 
aberrant electrolyte balances conferring significant cadiovascular risks with certain 
drugs such as cholinergic or adrenergic agonists and calcium channel blockers. 
Obesity also affects the distribution of lipophilic drugs through the body and the 
metabolism of many drugs will be affected by the presence of food in the 
gastrointestinal tract (Brody, Lamer, Minneman 1998). Meals can also alter the 
physiology of the body by inducing vasoconstriction or enhanced metabolism in 
various organs. 

Alterations in endocrine status caused by either changes in physiological state, injury 
or disease (e.g pregnancy, diabetes, pituitary tumors) are known to have a profound 
affect on health and response to disease and therapeutic interventions (Weatherall, 
Leadingham and Warrell 1996, Brody, Lamer and Minneman 1998). 

The physiology and control of the body's metabolic and endocrine systems is 
extremely complex and involves the synergistic or inhibitory interaction between 
multiple regulatory pathways and molecular cascades. Variation in the functionality of 
the proteins involved in these processes will, inevitably, cause or have an impact on 
the functioning of these systems or an individuals attempts to minimise damage and 
restore function following dysfunction^>damage or disease in these systems. A number 
of constitutional factors are known to impact on the individuals ability to deal with 
and recover firom infection and injury including genetic history, age, sex, nutritional 
status, pre-existing disease or injury and dmg treatments. Genetic variation within 
individuals is also a key factor although the extent and nature of the genes involved 
and their precise impact on prognosis. compUcations, efficacy of therapeutic 
intervention and eventual recovery of function is largely unknown. 

The individual variability in response to damage, dysfunction or diseae affecting the 
metabolic or endocrine systems and the associated variation in symptomatology, 
response to therapy and adverse events resulting from therapeutic interventions lies at 
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the heart of the di£Bculties experienced in the healthcare and social management of 
metabolic and endocrine damage, dysfunction or disease. 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which fonn the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DEFFERENITATION 



MPTARHI IP A PKinnCPIKICT ^CKIC 1 ICT 


riuuu gene 


Protein 




syiriDoi 


function 


1 7hptfl hvHrnYVQtprniH Hphv/Hmnonjaco 1 


nou 1 / D 1 




17b6ta hvdroxvsteroid dphx/rirnnpna^p *^ 

1 1 1 ly VI 1 v//\ y ^iwi wivi xJwi lyui wUwl lOOw w 


H<^ni7R'^ 
noL/ 1 f oo 


t: 


1 7beta hvdroxvsteroid dphvdmnpna^p d> 




c 
c 


17beta hvdroxvsteroid oxidorpdnrta^p 




c 


1 7-ketosteroid reductase 




M 

IN 


18-hydroxysteroid oxidoreductase 




E 


2,3-bisphosphoglycerate mutase 


BPGM 


E 


2,4-dienoyl CoA reductase 


DECR 


E 


3 beta hydroxysteroid dehydrogenase 2 


HSD3B2 


E 


3-oxoacid CoA transferase 


OXCT 


E 


5-adenosyl homocysteine hydrolase 




E 


6-phosphofructo-2-kinase 


PFKFB1 


E 


6-pyruvoyltetrahydropterin synthase 


PIS 


E 


Acetoacetyl 1-CoA-thiolase 


ACAT1 


E 


Acetyl CoA acyltransferase 


ACAA 


E 


Acetyl CoA carboxylase 


ACQ 


E 


Acetyl CoA cadDoxylase alpha 


ACACA 


E 


Acetylcholinesterase 


ACHE 


E 


Acid phosphatase 2. lysosomal- 


AeP2 


E" 


Actin, alpha, cardiac 


ACTC 


S 


Actin. alpha, skeletal 


ACTA1 


S 


Actin, alpha, smooth, aortic 


ACTA2 


s 


Activin 




G 


Activin A receptor, type 2B 


ACVR2B 


G 


Activin A receptor, type 2-like kinase 1 


ACVRL1 


G 


Acyl CoA dehydrogenase, long chain 


ACADL 


E 


Acyl CoA dehydrogenase, medium chain 


ACADM 


E 


Acyl CoA dehydrogenase, short chain 


ACADS 


E 


Acyl CoA dehydrogenase, very long chain 


ACADVL 


E 
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Acyl CoA synthetase, long chain, 1 


LACS1 


•E 


Acyl CoA synthetase, long chain, 2 


LACS2 


E 


Acyl CoA synthetase, long chain, 4 


ACS4 


E 


Acyl matonyl condensing enzyme 




E 


Adenomatous polyposis coli tumour 


APC 


G 


supressor gene 






Adenosine deaminase 


ADA 


E 


Adenosine monophosphate deaminase 


AMPD 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 


Adenyl cyclase 




N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adenylate transferase 




E 


ADP-ribosyltransferase 


ADPRT 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenoleukodystrophy gene 


ALD 


E 


Albumin, ALB 


ALB 


T 


Alcohol dehydrogenase 1 


ADH1 


E 


Alcohol dehydrogenase 2 


ADH2 


E 


Alcohol dehydrogenase 3 


ADH3 


E 


Alcohol dehydrogenase 4 


ADH4 


E 


Alcohol dehydrogenase 5 


ADH5 


E 


Alcohol dehydrogenase 6 


ADH6 


E 


. Alcohol .dehydrogenase 7 


ADH7 . . , 




Aldehyde dehydrogenase 1 


ALDH1 


E 


Aldehyde dehydrogenase 10 


ALDH10 


E 


Aldehyde dehydrogenase 2 


ALDH2 


E 


Aldehyde dehydrogenase 5 


ALDH5 


E 


Aldehyde dehydrogenase 6 


ALDH6 


E 


Aldehyde dehydrogenase 7 


ALDH7 


E 


Aldolase A 


ALDOA 


E 


Aldolase B 


ALDOB 


E 


Aldolase C 


ALDOC 


E 


Aldosterone receptor 


MLR 


G 
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Alkaline phosphatase, llver/bone/kidney 


ALPL 


T 


Alkylglycerone phosphate synthase 


AGPS 


•E 


Alpha 1 acid glycoprotein 


AAG; AGP 


T 


alphal -antitrypsin 


PI 


E 


alpha-actinin 2 


ACTN2 


G 


alpha-actinin 3 


ACTN3 


G 


alpha-amino adipic semialdehyde synthase 




E 


alpha-glucosidase, neutral AB 


GANAB 


E 


alpha-glucosidase, neutral C 


GANG 


E 


alpha-ketoglutarate dehydrogenase 




E 


Aminomethyltransferase 


AMT 


E 


Aminopeptidase P 


XPNPEP2 


E 


Amphlregulin 


AREG 


G 


Amylo-1 ,6-glucosidase 


AGL 


E 


Androgen receptor 


AR 


G 


Angiopoietin 1 


ANGPT1 


G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


E 


Anti-Mullerian hormone 


AMH 


G 


Anti-Mullerian hormone type 2 receptor 


AMHR2 


G 


Apolipoprotein A 1 


APOA1 


T 


Apolipoprotein A II 


APOA2 


T 


Apolipoprotein B 


APOB 


T 


Apolipoprotein C1 


APOC1 


T 


Apolipoprotein C2 


AP0C2 


T 


Apolipoprotein C3 


AP0C3 


T 


Apolipoprotein D 


APOD 


T 


Apolipoprotein E 


APOE 


T 


Apolipoprotein H 


APOH 


T 


Aquaporin 1 


AQP1 


T 


Aquaporin 2 


AQP2 


T 


Arginine vasopressin 


AVP 


N 


Arginine vasopressin receptor 1 A 


AVPR1A 


N 


Arginine vasopressin receptor 1 B 


AVPR1B 


N 


Arginine vasopressin receptor 2 • 


AVPR2 


. . N - 


Asparagine synthetase 


AS 


E 


Aspartate transcarbamoylase 




E 


Ataxia telangiectasia complementation group ATD, ATDC 
n 


G 


Ataxia telangiectasia gene, AT 


ATM 


G 


ATP cobalamin adenoxyltransferase 




E 


Atrial natriuretic peptide 


ANP 


G 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor B 


NPR2 


G 


Atrial natriuretic peptide receptor C 


NPR3 


G 
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Attractin I 

Autoimmune regulator, AIRE AIRE I 

beta-endorphin receptor N 

beta-galactosidase GLB1 E 

beta-ketoacyl reductase £ 

Bile acid coenzyme A: amino acid N- BAAT E 
acyltransferase 

Bile salt export pump BSEP, PFIC2 ' T 

Bile salt-stimulated lipase CEL E 

Bilirubin UDP-glucuronosyitransferase E 

Bloom syndrome protein BLM G 

Bradykinin receptor B1 I 

Bradykinin receptor B2 I 

Branched chain aminotransferase 1 , cytosolic BCAT1 E 

Branched chain aminotransferase 2, BCAT2 E 
mitochondrial 

Branched chain keto acid dehydrogenase E1. BCKDHA E 
alpha polypeptide 

Branched chain keto acid dehydrogenase E1 , BCKDHB E 
beta polypeptide 

Butyrylcholinesterase BCHE E 

C 1 7-20 desmolase E 

C3 convertase E 

Calbindin 1 CALB1 G 

Calbindin D9K CALB3 G 

Calcineurin A1 CALNA1 I 

Calcineurin A2 CALNA2 I 

Calcineurin A3 CALNA3 I 

Calcineurin B I 

Calcitonin receptor /Calcitonin gene-related CALCR N 
peptide receptor 

Calcitonin/Calcitonin gene-related peptide CALCA N 
alpha 

Calcium channel, voltage-dependent, alpha CACNA1 F N . 
1F subunit 

Calcium channel, voltage-dependent, Alpha- CACNA1B N 
1B(CACNL1A5) 

Calcium channel, voltage-dependent, Alpha- CACNA1C . ... N - — 

1C 

Calcium channel, voltage-dependent. Alpha- CACNA1 D N 
1D 

Calcium channel, voltage-dependent. Alpha- CACNA1 E N 
1E(CACNL1A6) 

Calcium channel, voltage-dependent, Alpha- CACNA2 N 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 N 

. Calcium channel, voltage-dependent, Beta 3 CACNB3 N 

Calcium channel, voltage-dependent, L type. CACNA1S N 
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alpha 1S subunit 



Calcium channel, voltage-dependent, 


CACNG2 


N 


Neuronal, Gamma 






Calcium channel, voltage-dependent, P/Q 


CACNA1A 


N 


type, alpha 1A subunit 






Calcium channel, voltage-dependent, T-type 




IN 


Calcium sensing receptor 


CASR 


T 


Calmodulin 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 


G 


Calmodulin-dependant protein kinase II 


CAMK2A 


G 


Calnexin 


CANX 


G 


Calpain 


CAPN, CAPN3 


F 

La 


Calretinin 


GALB2 


N 


Canalicular multispecific organic anion 


CMOAT 


T 

1 


transporter 






Cannabinoid receptor 


CNR1 


N 


Carbonic anhydrase 3 


CA3 


E 


Carbonic anhydrase 4 


CA4 


E 


Carbonic anhydrase, alpha 


CA1 


P 


Carbonic anhydrase, beta 


CA2 


E 


Carboxyiesterase 1 


CES1 


E 


Cardiac-specific homeobox, CSX 


CSX 


G 


Carnitine acetyitransferase 


CRAT 


F 


Carnitine acylcamitine translocase 


CACT 


F 


Carnitine palmitoyltransferase 1 


CPT1A 


E 


Carnitine palmitoyltransferase II 


CPT2 


E 


Carnitine transporter protein 


CDSP. SCD 


T 
1 


Camosinase 




N 


Cartilage-hair hypoplasia gene 


CHH 


isi 


Catechol-O-methyltransferase 


COMT 


E 


Cell adhesion molecule, intercellular, ICAM 


ICAM1 


G 


Cell adhesion molecule, leukocyte- 


LECAM1 


G 


endothelial. LECAM (CD62) 






Cell adhesion molecule, liver, LCAM 


LCAM 


G 


Cell adhesion molecule, neural, NCAM1 


NCAM1 


G 


Cell adhesion molecule, neural, NCAM120 


NCAM120 


G 


Cell adhesion moleculerneural. NGAM2 


NCAM2 


G- 


Ceil adhesion molecule, platelet-endothelial, 


PECAM1 


G 


PECAM 






Cell adhesion molecule, vascular, VCAM 


VCAM1 


G 


c-erbB2 


ERBB2 


G 


c-erbB3 


ERBB3 


G 


c-erbB4 


ERBB4 


G 


Chitotriosidase 


chit 


E 


Cholecystokinin 


CCK 


N 


Cholecystokinin B receptor 


CCKBR 


N 


Cholesterol ester hydroxylase 




E 
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Cholesterol ester transfer protein 


CETP 


T 
1 


Choline acetyltransferase 


CHAT 


P 


Chromogranin A 


CHGA 


G 


Chymase 


CHY1 




Citrate synthase 




F 


Clathrin 




T 
1 


Clusterin 


CLU 


yj 


CoA transferase 






Collagen iV alpha 5 


COL4A5 


Q 
o 


Collagen IV alpha 6 


COL4A6 


c 
o 


Complex III 






ConiDlex V 


MTATP6 

■ VI 1 # m • 1 W 


p 


Corticosteroid bindino olobulin 

^^Wl ilwWwVwl WlNal Wll lull MlvWUIII 1 


CBG 

w W vJ 


M 


Corticotroohin-releasino hormone 


CRH 


T 
1 


CorticotroDhin-releasino hormone recentor 


CRHR1 


T 
1 


Cortisol receotor 




1 
i 


Cubilin 


CUBN 


1 


Cvclic AMP-deoendent orotein kinase 

^^jWIIW # H»ll VI W W 1 IVt wl Ik WlX^hWIil l\ll ImWW 


PKA 


P 


Cvclic nucleotide ohosohod {esterase 1 B 


PDE1B 




Cvclic nucleotide nhosohodiesterase 1R1 


PDE1B1 


p 


Cvclic nucleotide ohosohodiesterase 2A3 


PDE2A3 


c 


Cvclic nucleotide ohosohodiesterase 3A 


PDE3A 

1 Is/kw W#\ 


p 


Cvclic nucleotide Dhosohodip<5tpra^p 3B 


PDE3B 


p 


Cvclic nucleotide ohosohodiesterase 4A 

ywiiw 1 iwwiwwviww wi ivywwi iv^wiww^wi www a^ri 


PDE4A 


p 


Cvclic nucleotide ohosohodiesterase 4C 

^^yWIIW IIUWIWWUVlW wl IWw Wl 1 wVi Iww Lwi Clw w 


PDE4C 


p 


Cvclic nucleotide ohosohodiesterase 5A 


PDE5A 


p 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


p 


Cyclic nucleotide phosphodiesterase 6B 


PDE6B 


p 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


p 


Cvclic nucleotide ohosohodiesterase 8 

T WIIW 1 IVIWIW^'VIWW Wl IWWWI IV^WIWwhWI UwW w 


PDE8 


P 


Cvclic nucleotide ohosohodiesterase 9A 

V^ywtlW 1 lUWIwwVlvlw wl IWwUI 1 w Vl iWW kwl Clww w/i 


PDE9A 


P 


Cvclin-deoendent kinase inhibitor 1C (PB7 

>^ y\^lll 1 VIWWV^I IVfWI IW l\ll IblWW ll ti iiwiw^yi l \l W l y 


CDKN1C 




KIP2) 






Cvclin-deoendent kinase inhibitor 2A fDl6^ 

y will 1 viwwwi iviwi IW i\ii iviww^ ti ii iiwi%v^i ^mi \ \f* 1 \J 1 


CDKN2A 




Cvclooxvoenase 1 

V^ T WIN# WrX y V4 W 1 IWWW 1 


cbxi 


p 


Cvclooxvoenase 2 

v^ y **i*^v*^\ y **i ibiw«^ 


COX2 


p 


CYP11A1 


CYP11A1 


p 


CYP11B1 - - . — 


CYP11B1 


p - 


CYP1 1 B2 


CYP11B2 


P 


CYP17 / 


CYP17 


P 


CYP19 


CYP19 


P 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E . 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 
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CYP2A1 

CYP2A13 

CYP2A3 

CYP2A6V2 

CYP2A7 

CYP2B6 

CYP2C18 

CYP2C19 

CYP2C8 

CYP2C9 

CYP2D6 

CYP2E1 

CYP2F1 

CYP2J2 

CYP3A3 

CYP3A4 

CYP3A5 

CYP3A7 

CYP4A11 

CYP4B1 

CYP4F2 

CYP4F3 

CYP51 

CYP5A1 

CYP7A 

CYP8 

Cystathionase 

Cystathione beta synthase 

Cystic fibrosis transmembrane conductance 

regulator, CFTR 

Cystinosin 

Cytidine deaminase 

Cytidine-5-prime-triphosphate synthetase 
Cytochrome a 
Cytochrome c 

Cytochrome c oxidase, l\4TC0 
Cytol<ine-supprfessive antiinflammatory daig- 
binding protein 1 . 
Cytokine-suppressive antiinflammatory drug- 
binding protein 2 
DAX1 nuclear receptor 
D-beta-hydroxybutyrate dehydrogenase 
Dehydratase 

Delta 4-5 oxosteroid isomerase 
Delta aminolevulinate synthase 1 
Delta aminolevulinate synthase 2 
Deoxycorticosterone (DOC) receptor 
Deoxyuridine triphosphatase; dUTPase 



CYP2A1 

CYP2A13 

CYP2A3 

CYP2A6V2 

CYP2A7 

CYP2B6 

CYP2C18 

CYP2C19 

CYP2C8 

CYP2C9 

CYP2D6 

CYP2E1 

CYP2F1 

CYP2J2 

CYP3A3 

CYP3A4 

CYP3A5 

CYP3A7 

CYP4A11 

CYP4B1 

CYP4F2 

CYP4F3 

CYP51 

CYP5A1 

CYP7A 

CYP8 

CTH 

CBS 

CFTR 

CTNS 
CDA 
CTPS ^ 



CSBP1 
CSBP2 
DAX1 



ALAS1 
ALAS2 
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DHEA sulfotransferase 


STD 




Dihydrodiol dehydrogenase 1 


DDH1 


p 

c 


Oihydrolipoamide branched chain 


DBT 


IN 


transacyiase 






Dihydrolipoamide dehydrogenase 


DLD 


IN 


DihydrolipoyI dehydrogenase 2 


PDHA 


c 
c 


DihydrolipoyI transacetylase 


PDHA 




Dihydroorotase 






Dihydropyramidinase 


DPYS 


p 


Dihydroxyacetonephosphate acyitransferase 


DHAPAT 


p 


Dihyropyrimidine dehydrogenase 


DPYD 


p 


DNA glycosylases 




p 


DNA helicases 




p 


DNA Ligase 1 


LIG1 


p 


DNA methyltransferase 


DNMT 


p 


DOPA decarboxvlase 


DDC 


c 
c 


DoDamine beta hvdroxvlase 


DBH 




Dooamine receotors D1 


DRDI 

-LyrVLi/ 1 


M 
IN 


Dooamine receDtors D2 


DRD7 


M 
IN 


Dooamine receotors D3 


DRD3 


M 
IN 


Dooamine receotors D4. 


DRDA 
Li/r\Li/*T 


Kl 
IN 


Dooamine receotors D5 


DRD5 


M 
IN 


Dvnamin 


DNM1 




Electron-transferina-flavoDrotein aloha 


ETFA 


T 
1 


El ectron-tra n sf erina-fla voo rotein hpta 


FTFB 


T 
1 


Electron-transferrino flavoorotein 


ETFDH 


p 


dehydrogenase 






Endometrial bleeding-associated factor 


EBAF 


G 
\j 


Endotheiln converting enzyme 


ECE1 


N 

IN 


Endothelin receptor type A 


EDNRA 


N 


Endothelin receptor type B 


EDNRB 


N 


Enolase 


EN01 


p 


EnoyI CoA reductase 




p 


Enterokinase 


PRSS7. ENTK 


p 


Ephrin receptor tyrosine kinase A 


EPHA 




Ephrin receptor tyrosine kinase B 


EPHB 


ri 


Epidermal growth factor 


EGF 




Epidermal growth factor receptor ' 


EGFR 




Erythropoietin 


EPO 


1 


Estrogen receptor 


ESR 


G 


Excision repair complementation group 1 


ERCC1 


E 


protein 






Factor 1 (No. one) 


F1 


1 


FADH dehydrogenase 




E 


Fatty acid binding proteins FABP2 


FABP2 


T 


Fc fragment of IgG, high affinity lA. receptor 
for 


FCGR1A 


G 


Fc fragment of IgG, low affinity lla. receptor 


FCGR2A 


G 
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for(CD32) 



rc iragmeni or igva, low arrinity tiia, receptor 


FCGR3A 


G 


for /r^ni «\ 

lOr (L/UJD; 






remiin, n suDunii 




T 


rerniin, l suDunii 


f" T' t 

FTL 


T 


riDrinogen aipna 


A 

FGA 


S 


riDrinoyen oeia 


FGB 


S 


Fibrinogen gamma 


FGG 


S 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Flavin-containing monooxygenase 1 


FM01 


E 


Flavin-containing monooxygenase 2 


FM02 


E 


Flavin-containing monooxygenase 3 


FM03 


E 


Flavin-containing monooxygenase 4 


FM04 


E 


Follicle stimulating hormone receptor 


FSHR. 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


Follistatin 




G 


Frataxin 


FRDA 


G 


Fructose-1 .6-diphosphatase 


FBP1 


E 


Fumarase 


FH 


E 


Fumarylacetoacetase 


FAH 


E 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


CjAdA receptor, beta 2 


GABRB2 


. N 


oAda receptor, oeta o 


GABRB3 


N 


vjtAda receptor, gamma 1 


GABRG1 


N 


vjAda receptor, gamma z 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


oAda transaminase 


ABAT 


E 


Galactocerebrosidase 


GALC 


. E 


Galactokinase 


GALK1 


'e 


Galactose 1 -phosphate uridyl-transferase 


GALT 


E 


oaianin 


GAL 


N 


Galanln receptor 


GALNR1 


N 


Gamma-glutamyl carboxylase 


GGCX 


T 


Gamma-glutamyltransferase 1 


GGT1 


T 


Gamma-glutamyltransferase 2 


GGT2 


T 


Gap junction protein beta 1 


GJB1 


T 


Gap junction protein beta 3 


GJB3 


T 


Gastric Inhibitory polypeptide GIP 


GIP 


T 


Gastric inhibitory polypeptide receptor, GIPR 


GIPR 


T 
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Gastric Intrinsic factor GIF 


GIF 




Gastric linase LIPF 




1 


Gastrin 




O 


Gastrin releasina Dentide 


GRP 


1 


Gastrin releasina neotide recentor 


GRPR 


T 


Glucanon recentor 


GCttR 


r> 
O 


wiuwci^vji 1 oyiiiiicioc? 




T 


Glupflnnn-likp npntirlp rprpntnr 1 




G 


oiuuuv/Uriiowiu icucpiui 




G 


liir'nkinacp 




E 


r^li if^ncaminwl /Nl.a/^of\/l^ tr^ncforaca 0 1. 




E 


branphinn pnTvimp 

MiailwIilllM Idyllic 






oiucuoe'O-pnospnaiaoe 




E 


wiUo(Joc~\j*"pi lUopi laldoc If cll lolULrdoc 


oDn 1 1 


E 


oiucose^O'pnuspnaie aenyuroycnase 




E 


f^li i^oci/*iaco ar»iH Koto 




E 


v^iuiarndie vjecdrooxyiose, oa\u 


oAUl 


E 


oiuiamaic usnyurogeriase 


VjLUU 1 


• E 


oiLiLaiTiins pnuopnonuuoyipyrupnospridie 




E 


amidotransferase/PRPP amidotransferase 






Glutamine synthase 




E 


Glutathione 


GSH 


T 


Glutathione peroxidase, GPX2 


GPX2 


c 


Glutathione reductase, GSR 


GSR 


E 


Glutathione S-transferase, GSTZ1 


GST21 


b 


Glutathione synthetase 


GSS 


b 


Glyceraldehyde-3-phosphate dehydrogenase, GAPDH 


b 


GAPDH 






Glycerol kinase 


GK 


b 


Glycerophosphate dehydrogenase 2 


GPD2 


b 


Glycinamide ribonucleotide (GAR) 


GART 


b 


transformylase 






Glycine dehydrogenase 


GLDC 


b 


Glycogen branching enzyme 


GBE1 


b 


Glycogen phosphorylase 


PYGL 


b 


Glycogen synthase 1 (muscle) 


GLYS1 


b 


Glycogen synthase 2 (liver) 


GYS2 


b 


Glycosyltransferases, ABO blood group 


ABO 


b 


Gonadotropin releasing hormone 


GNRH 


VD 


Gonadotropin releasing hormone receptor 


GNRHR 




Growth arrest-specific homeobox 


GAX 


ri 


Growth honmone 1 


GH1 


G 


Growth hormone 2 (placental) 


GH2 


G 


Growth hormone receptor 


GHR 


G 


Growth hormone releasing hormone (GHRH) 


GHRH 


G 


Growth hormone releasing hormone receptor GHRHR 


G 


GTP cyicohydrolase 1 


GCH1 


G 


GTPase-activating protein, GAP 


RASA1 


G 
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Guanidinoacetate N-methyltransferase GAMT 
Guanine nucleotide-binding protein, alpha GNA01 
activating activity polypeptide, GNAO 
Guanine nucleotide-binding protein, alpha GNAI1 
inhibiting activity polypeptide 1, GNAI1 
Guanine nucleotide-binding protein, alpha GNAI2 
inhibiting activity polypeptide 2, GNAI2 
Guanine nucleotide-binding protein, alpha GNAI3 
inhibiting activity polypeptide 3, GNAI3 
Guanine nucleotide-binding protein, alpha GNAS1 
stimulating activity polypeptide, GNAS1 
Guanine nucleotide-binding protein, alpha GNAS2 
stimulating activity polypeptide, GNAS2 
Guanine nucleotide-binding protein, alpha GNAS3 
stimulating activity polypeptide, GNAS3 
Guanine nucleotide-binding protein, alpha GNAS4 
stimulating activity polypeptide, GNAS4 



Guanine nucleotide-binding protein, alpha GNAT1 n 
transducing activity polypeptide, GNAT1 

Guanine nucleotide-binding protein, alpha GNAT2 N 
transducing activity polypeptide. GNAT2 

Guanine nucleotide-binding protein, beta GNB3 N 
polypeptide 3 

Guanine nucleotide-binding protein, gamma GNG5 N 
polypeptide 5 

Guanine nucleotide-binding protein, q GNAQ n 

polypeptide 

Guanylate cyclase 2D, membrane (retina- GUCY2D E 
specific) 

Guanylate cyclase activator 1 A (retina) GUCA1 A E 
Guanylate kinase E 
Guanylin GUCA2 T 

Guanylyl cyclase E 



Heat shock protein, HSP60 
Heat shock protein, HSP70 
Heat shock protein. HSP90 
Heat shock protein, HSPA1 
Heat shock protein, HSPA2 ^ 
Hemopexin . . , hpX 



Heparin binding epidermal growth factor HBEGF q 

Hepatic lipase LI PC e 

Hepatic nuclear factor-3-beta HNF3B e 

Hepatic nuclear factor-4-alpha HNF4A E 

Hexokinase 1 HK1 e 

Hexokinase 2 HK2 e 

Hexosaminidase A HEXA.TSD E 

Hexosaminidase B HEXB E 

Histamine receptors, H1 N 
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Histamine receptors, H2 N 

Histamine receptors, H3 N 

HMG-CoA lyase H[\4GCL E 

HMG-CoA reductase HMGCR E 

HMG-CoA synthase HMGCS2 E 

Holocarboxylase synthetase HLCS E 

Holoprosencephaly 1 HPE1 G 

Holoprosencephaly 2 HPE2 G 

Holoprosencephaly 3 HPE3 G 

Holoprosencephaly 4 HPE4 G 

Homeobox (HOX) gene A1 3 H0XA1 3 G 

Hormone-sensitive lipase HSL E 

HSSB, replication protein E 

Human chorionic gonadtrophin, hCG CG G 

Human placental lactogen CSH1 G 

^ Hydroxyacyl glutathione hydrolase HAGH E 

Hypoxanthine-guanine HPRT E 
phosphoribosyltransferase. HGPRT 

Hypoxia inducible factor 1 HIF1A E 

Hypoxia inducible factor 2 E 

Iduronate 2 sulphatase IDS E 

Immunoglobulin E (IgE) reponsiveness gene IGER | 

Immunoglobulin E (IgE) serum concentration IGES I 
regulator gene 

Immunoglobulin gamma (IgG) 2 IGHG2 | 

Indian hedgehog, ihh IHH G 

Inhibin, alpha INHA G 

Inhibin, beta A INHBA G 

Inhibin, beta B INHBB G 

Inhibin, beta C INHBC G 

Inosine monophosphate dehydrogenase, E 
IMPDH 

Inosine triphosphatase ITPA E 

Inositol 1,4,5-triphosphate receptor 1 ITPR1 G 

Inositol monophosphatase IMPA1 N 

Inositol polyphosphate 1 -phosphatase INPP1 N 

Insulin INS G 

Insulin receptor INSR . ^ . 

Insulin receptor substrate-1 IRSl G 

lnsulin-lil<e growth factor 1 IGF1 G 

Insulin-like growth factor 1 receptor IGF1 R G 

Insulin-like growth factor 2 IGF2 G 

Insulin-like growth factor 2 receptor IGF2R G 

Integrin beta 1 ITGB1 G 

Integrin beta 2 ITGB2 G 

Interleukin(IL) 1 receptor IL1R | 

Interleukin(IL) 1, alpha ILIA | 

lnterleukin(IL)1, beta IL1B | 
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Interieukin(IL) 10 


IL10 




Interleukin(IL) 10 receptor 


IL10R 

• i- 1 v/r\ 




Interleukin(IL) 11 


IL11 
1^1 1 




Interieukin(IL) 1 1 receptor 


IL11R 

1 1. 1 1 rx 




InterleukinfIL) 12 

■ • • %■ A^l pill mm § ■ mm 


IL12 




Interleukin(IL) 12 receptor, beta 1 


IL12RR1 




Interieukin(IL) 13 


IL13 




Interleukin(IL) 13 receptor 


IL13R 




Interleukin(IL) 2 


IL2 




InterleukinnL) 2 receotor aloha 


IL2RA 




InterleukinHL^ 2 receotor aamma 






InterleukinHL) 3 


IL.O 




InterleukinHL^ 3 receotor 


II ?R 




InterleukinnL^ 4 


it 4 




InterleukinnL) 4 x^c&cA<\t 

■ 1 1 iwurMi II 1 ^ f 1 wwwuiv^i 


II 4R 




InterleukinHL^ 5 


II ^ 




IntsrisukinnL^ 5 x^c^vAar 






Interleukin/IL^ 6 

■ ■ 1 1 w VI 1*11 111 y w 


II R 




InterleukinfIL) 6 recentnr 


II RR 




IntpHptikin/ll \ 7 


II 7 
ILf 






II 7D 
IL/ K 




Interlpnkinni \ A 

II llwl ICUiXII 1^1^^ \J 


iLO 




IntsrleukinHl \ fi rpcpntor 


II ftp 




Interleukinni ^ Q 


II Q 




IntpHpi ikin/ll ^ Q ror^onfr^r 

II IICI ICUInII I^IL.; C7 ICV^ClJlUl 


II OD 




Intpripiikinni ^ rpr^pnfrtr anfartnnief i 
iiiic«iicui\iiiyiL.y iBUc|Jiur ciniayuniSi i 


H iPM II IDA 




InHnthx/mninp-^'-HpinHinacp t%/nck i onH 0 
ii.^uv^ii lyiui ill ic o ^uciwuiiieiac?, iy|ji:? i oilvJ ^ 




E 


IP3 kinase 




E 


Islpt amx/lniri nnlvnpntirtp 


lAPP 


N 


IcQcitratp riphvHrnnpn^i^P 




E 


I^ovalprip ariH r^nA HphwHrnnpnaco 

lov^vaidio civ>ivJ ww/^ Uwli y Ui UUwl Icloc? 


i\/ri 
1 vu 


E 


Janus kinase 1 

WMI IMW l\ll IwlW^^ 1 


IAK1 


G 


Janus kinase 2 


JAK9 


Vj 


Janus kinase 3 


\ir\v\0 


G 


Kallman svndrome aene 1 

■ • IM* ( W T 1 I VII V/l 1 IW 23^" I W 1 


KAI 1 


o 


Ketohexokinase 

' *w**#i IW^V^I\II IVIWV^ 


rxnrv 


n 
t 


ketolase 




c 


Lactase , . , ..^ 






Lactotransferrin 


1 TF 


T 


Laminln 5 aloha 3 




G 


Laminin 5. beta 3 


LAMB3 


w 


Laminin receptor 1 


LAMR1 


G 


Lecithin-cholesterol acyltransferase 


LCAT 


E 


Leptin 


LEP 


G 


Leptin receptor 


LEPR 


G 


Leukotriene C4 synthase 


LTC4S 


E 


LH/choriogonadotropin (CG) receptor 


LHCGR 


G 


Lipoamide dehydrogenase 


OGDH 


E 
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Lipoproiein iipaso 


LKL 




upoproiein, nign uensiiy 


HULU 1 1 


T 


Lipoproiein, inierrneaiaie uensiiy 




T 


Lipoprotein, Low Density 1 




T 


Lipoprotein, low uensity z 




T 


Lipoprotein, Very Low Density 


VLULK 


T 


Lipoprotein-associaiea coagulation lactor 


LAUl 


1 


Lipoxygenase 




E 


Lipoxygenase 1 2 (platelets) 


LUo1^ 


1 


Lipoxygenase 0 (leuKocytesj 




1 


Luteinizing hormone, beta chain 


LHB 


G 


Lymphocyte-specific protein tyrosine kinase 


LOK 


1 


Lysosomal acid lipase 


1 IDA 

LI PA 


E 


MAD (mothers against decapentaplegic, 


MADH2 


G 


Drosophila) homologue 2 






Malate dehydrogenase, mitochondrial 


MDH2 


E 


Malonyl CoA decarboxylase 




E 


Malonyi CoA transferase 




• E 


Maltase-glucoamylase 




E 


Mannosidase. alpha B lysosomal 


MANB 


E 


Mannosyl (alpha-1 .6-)-glycoprotein beta-1. 2- 


MGAT2 


T 


N-acetylglucosaminyltransferase 






Marenostrin 


MEFV 


T 


Matrix Gla protein 


MGP 


G 


MEK kinase, MEKK 




E 


Melanocortin 2 receptor 


MC2R 


t 


Melanocortin 4 receptor 


MC4R 


T 


Menin 


MEN1 


G 


Methionine adenosyltransferase 


ft J A A Ik * A *T*'*\ A 

MAT1A, MAT2A 


E 


Methionine synthase 


MTR 


E 


Methionine synthase reductase 


M 1 KK 


E 


Methylguanine-DNA methyltransferase 


MoMT 


E 


Methylmalonyl-CoA mutase 


ft Ji inr 

MUT 


E 


Mitochondrial trifunctionai protein, alpha 


L 1 A n 1 1 A 

HADHA 


E 


subunit 






Mitochondrial trifunctionai protein, beta 


HADHB 


E 


subunit 






Molybdeniirn cofactor synthesis 1 


ft M^^^^ A 

M0CS1 


E 


Molybdenum cofactor synthesis 2 


M0CS2 


E 


Monoamine oxidase A 


ft J A ^\ A 

MAOA 


E 


Monoamine oxtaase b 


MAUd 


E 


Multidrug resistance associated protein 


MRP 


Q 


Muscarinic receptor, Ml 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Muscle phosphoryiase 


PYGM 


E 
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Na+, K+ ATPase, alpha 


ATP1A1 


o 


Na+. K+ ATPase. beta 1 


ATP1R1 

Oil 1 LJ 1 




Na+, K+ ATPase, beta 2 


ATP1B2 


o 


Na+ K+ ATPase beta 3 


ATPIR*^ 

A> 1 1 1 Dw 




Na+/H+ exchanQer 1 


NHP1 


1 


Na+/H+ exchanoer 2 




{ 


Na+/H+ exchanaer 3 




T 


Na+yH+ exchanaer 4 


NIHP4 


T 


Na+/H+ exrhannpr 5 

1 ^ci '/II' lai IM wi \J 




T 


N-acetvltran^fpra^p 1 

1^ Clwwi jf 1 il Cll lOI ^1 ClOw 1 


MATi 


E 


N-acetvltran^fprflQA 9 

■ ^ ClwwLy i LI Cll lO 1 d uOO ^ 


INM 1 £. 


E 


NADH deh\/rjrnapn;)^e ^iihiniiino'np^ Pp-^^ 

iir^L^i 1 uwi ly vii w^wl lOww ^UL^iUUII Iwl IC7 J I^C7 O 


INUUro 1 


E 








NADH dehvdroaenase Ajhiniiinnnp^ Fp-5^ 


Mm IPQA 


E 


nrotein 4 






NAOH HphvHrnnpnflQP ^iihiniiinnnp\ 


Mm iP\/i 


E 


flavnnrntpin i 








UIAI 


E 


NADPH-HpnpnHpnt r^v/torhromp P^.'^n 


PHP 


E 


roHf 1 r*f *a o Q 






iNcpnronopninisis i 




T 


iNepnrDSis i 


Nrnol 


T 


Nlprv^ nrr4\A/th far^nr 




G 


Nlpr\/P nrri\A/th far^nr ror'ontnr 


NorK 


G 


tNeuidlMlillUdoc oldllUooc 


MCI 1 


T 


NIai iro/^f ilin 

iNtsur eyuiin - 




G 






E 




MP^ 


G 


Neumfihrnmin 9 


MP9 


G 


NpiirnnpntlHp Y 


MPV 


N 


Neuronpntirip Y rpppntnr Y1 


MPV1 P 


M 

N 


NeuroDentide Y rpppntor Y9 


MPY9R 


N 


Neurotensin 

I »WVil wfcwl iwll 1 


IN 1 O 


M 
IN 


Neurotensin recentor 


MT<sR1 
IN 1 or\ 1 


M 
IN 


Neurotroohin 3 


IN 1 ro or iM 1 o 


Vj 


Neutral endonpntid^qp 




c 


Nlemann-Pirk di^spa^p nrntpin 

ivlwIIICIIIII r UIOwOOC? IJIwldll 


MPP1 


T 


Nitric oxide svnthasp 1 NiOSI 


Mn^i 


E 


Nitric oxide svnthase 2 NOS2 

■ iw Vi/y\i\jw wyiiiiiGiww i^\^w*s 


Mn^9 


b 


Nitric oxidp ^vntha^p NOf^*^ 

1 Iw WAlUw OyilLllClOO INV^Ow 


MOQ*^ 

IN\^00 


E 


Notch iigand - jagged 1 


JAG1 AGS 




Nucleoside diphosphate kinase-A 


NDPKA 


E 


Oncogene ret 


RET 


G 


Oncogene sis 


PDGFB 


G 


Orexin 


OX 


G 


Orexin 1 receptor 


0X1 R 


G 


Orexin 2 receptor 


0X2R 


G 


Ornithine delta-aminotransferase 


OAT 


E 
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Ornithine transcarbamoylase 


OTC, NMEI 


E 


Oxytocin 


OA 1 


N 


uxytocin receptor 


OX IK 


N 


raireo dox norneoiic gene o 


DA YA 

rAAD 


G 


Kaireo dox nomeoiic gene o 


DA VQ 


G 


raimitoyi-proiein inioesterase 


DDT 

Mr 1 


T 


Pancreatic lipase 


rNLIr 


E 


Paraoxonase P0N1 


P0N1 


E 


r^araoxonase "winz 


DO MO 


E 


Paraoxonase kuno 




E 


Paratliyroid hormone 


PTH 


G 


Parathyroid hormone receptor 


PTHR1 


G 


Parathyroid hormone related-peptide 


PTHrP 


G 


Parathyroid hormone-like hormone 


PTHLH 


G 


Peanut-like 1 


PNUTL1 


1 


Peptidylglycine alpha-amidating 


PAM 


E 


monooxygenase 






Peroxidase, salivary 


SAPX 


- E 


Peroxisomal membrane protein 3 


PXMP3 


T 


Peroxisome biogenesis factor 1 


PEX1 


T 


Peroxisome biogenesis factor 1 9 


PEX19 


T 


Peroxisome biogenesis factor 6 


PEX6 


T 


Peroxisome biogenesis factor 7 


PEX7 


T 


Peroxisome proliferative activated receptor, 


PPARA 


T 


alpha 






Peroxisome proliferative activated receptor. 


PPARG 


T 


gamma 






P-glycoprotein 1 


PGY1 


T 


P-glycoprotein 3 


PGY3 


T 


Phenylalanine hydroxylase 


PAH 


E 


Phenylalanine monooxygenase 




E 


Phenylethanolamine N-methyltransferase, 


PNMT 


E 


PNMT 






Phosphodiesterase 1 / nucleotide 


PDNPI 


G 


pyrophosphatase 1 






rnospnoQiesterase 1 / nucieotiae 


KUINrZ 


G 


pyrophosphatase 2 






Phosphodiesterase 1 / nucleotide 


rUNr3 


G 


pyrophosphatase 3 






Phosphoenolpyruvate carboxykinase 


PCK1 


E 


Phosphofructokinase, liver 


rrKL 


E 


Phosphofructokinase, muscle 


PFKM 


E 


Phosphoglucomutase 




E 


Phosphoglucose isomerase 


GPI 


E 


Phosphogiycerate kinase 1 


PGK1 


E 


Phosphoglycerate mutase 2 


PGAM2 


E 


Phospholipase A2, group 10 


PLA2G10 


1 


Phospholipase A2, group 1 B 


PLA2G1B 


1 
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Phospholipase A2, group 2A PLA2G2A 

Phospholipase A2. group 2B PLA2G2B 

Phospholipase A2. group 4A PLA2G4A 

Phospholipase A2, group 4C PLA2G4C 

Phospholipase A2, group 5 PLA2G5 

Phospholipase A2. group 6 . PLA2G6 
Phospholipase C alpha 
Phospholipase C beta 

Phospholipase C delta PLCD1 
Phospholipase C epsilon 

Phospholipase C gamma PLCG1 



Phosphomannomutase 2 PMM2 G 

Phosphomannomutase-2 PMM2 T 

Phosphomannose isomerase-1, PMI1 MPI j 

Phosphoribosyl pyrophosphate synthetase PRPS1 E 

Phosphorylase kinase deficiency, liver PHK E 

Phosphorylase kinase, alpha 1 (muscle) PHKA1 E 

Phosphorylase kinase, alpha 2 PHKA2 E 

Phosphorylase kinase, beta PHKB e 

Phosphorylase kinase, delta E 

Phosphorylase kinase, gamma 2 PHKG2 E 

Phytanoyl-CoA hydroxylase PHYH G 

Pineolytic beta-receptors E 

Pituitary adenylate cyclase activating peptide PACAP N 

Pituitary adenylate cyclase activating peptide PACAP1 R N 
receptor 

Plasminogen activator receptor. Urokinase UPAR; PLAUR S 

Plasminogen activator. Tissue PLAT; TPA E 

Plasminogen activator. Urokinase UPA; PLAU E 

Platelet derived growth factor PDGF G 

Platelet derived growth factor receptor PDGFR G 

Poly (ADP-ribose) synthetase PARS E 

Polycystin 1 PKD1 T 

Polycystin 2 PKD2 T 

Porphobilinogen deaminase HMBS E 

Potassium inwardly-rectifying channel J1 KCNJ1 N 

Potassium inwardly-rectifying channel J1 1 KCNJ1 1 N 

Potassium voltage-gated channel A1 ' KCNA1 N 

Potassium voltage-gated channel E1 KCNE1 N 

Potassium voltage-gated channel Q1 KCNQ1 N 

Preproenkephalin PENK N 

Preproglucagon GCG;GLP1; GLP2 G 

Preproglucagon j 

Preproinsulin j 

Profibrinolysin G 

Progesterone receptor (RU486 binding PGR G 
receptor) 

Prolactin PRL q 
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Prolactin receptor 
Prolactin releasing hormone 
Proiiferin 

Proline dehydrogenase 
Proline-rich protein BstNl subfamily 1 
Proline-rich protein BstNl subfamily 3 
Proline-rich protein BstNl subfamily 4 
Pro-melanin-concentrating hormone 
Proopiomelanocortin 
Prophet of Pit1 
Prostacyclin synthase 
Prostaglandin (PG) D synthase, 
hematopoietic 

Prostaglandin 15-OH dehydrogenase 
Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 
Prostaglandin 12 receptor 
Prostaglandin IP receptor 
Prostaglandin isomerase 
Prostasin. PRSS8 
Protease nexin 2 
Protein kinase B 
Protein kinase C, alpha 
Protein S 

Protoporphyrinogen oxidase 
Pterin-4-alpha-carbinolamine 
Pyrroline-5-carboxylate synthetase 
Pyruvate carboxylase 
Pyruvate decarboxylase 
Pyruvate kinase 

Quinoid dihydropteridine reductase 
Rathke pouch homeobox, RPX 
Relaxin H1 
Relaxin H2 
Renin 

Replication factor C 

Retinal pigment epithelium specific protein 
(65kD) 

Retinaldehyde binding protein 1 
Retinoic acid receptor, alpha 
Retinoic acid receptor, beta 
Retinoic acid receptor, gamma 
Retinoid X receptor, alpha 
Retinoid X receptor, beta 
Retinoid X receptor, gamma 



DDI D 

rKLK 


G 




G 


PLF 


G 


PRODH 


E 


DDPi 


S 


PRB3 


S 


PRB4 


s 


PMCH 


G 


POMC 


N 


PR0P1 


G 


PGDS 


1 

E 



HGPD; PGDH 





T 




I 

G 


PRSS8 


E 


PN2 


E 


PRKB 




PRKCA 


E 


PR0S1 


1 


PPOX 


E 


PCBD 




PYCS 


E 


PC 


E 


PDHA 


E 


PKLR 


E 


QDPR 


E 


RPX 


G 


RLN1 


G 


RLN2 


G 


REN 


... ^ 


RFC2 


E 


RPE65 


S 


RLBP1 


T 


RARA 


G 


RARB 


G 


RARG 


G 


RXRA 


G 


RXRB 


G 


RXRG 


G 
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DotinnI HinHinr^ nr/^foin 1 

ixeiinoi oinQiny pruiciii i 




1 


r\ciinoi uinuiny pruioin ^ 




"P 

T 


r\iL;Oo6pnospnaLc pyropnospnuKiriaoe 




b 


Rir^i II 


pi/^i 11 


C3 


rxyanuuins reccpujr i , oiveieiai 




G 


o luu C/aiciurn''uiriuiny proiein m i 


OIUUM 1 


N 


^ ^ ^^l^ttinn i^in^tnrt nro^Ain AO 

o luu C3iciurTi*uinuiny proiein 


OlUUMZ 


Kl 

N 


o lUU caiuiurM*uinuing prui6in mo 


O lUUMo 


Kl 


O^OO /^^l/^iiinr^ KinHinrt ^rrt+ain AA 

o luu caiciurN-uinuiny proiein M*f 


o 1 UUM*!' 


Kl 

N 


o luu caiciurTi*oinuing prui6in mo 


olUUMO 


Kl 


o luu caiciuni'Uiriuiny pruioin mo 


O 1 UUMD 


Kl 


oiuu caicium-Dtnaing protein A/ 


OH nn ATT 


N 


oiuu calcium-Dinding protein Ao 


olQOAo 


N 


Oiuu C3iciuin-Dinaing proiein m^ 


oiuuAy 


Kl 

N 


oiuu caicium-DinQing proiein d 


b lUUb 


K 1 

N 


o lUU caicium-DinainQ protein r 


blUUr 


N 


S-adenosylmethionine decarboxylase, AMD 




E 


Salivary amylase, AMY1 




T 


Secretin 


oUT 


T 


oecretin receptor, ou i K 


oCTR 


T 


Serine hydroxymethyltransferase 


oHIvIT 


r— 

E 


Serotonin N-acetyltransferase 


OKI AT 

oNAT 


E 


Serotonin receptor, 5HT1A 


HTR1A 


N 


Serotonin receptor, orlTIB 


HTR1B 


N 


berotonin receptor, oHi 


HTRIC 


N 


berotonin receptor, on 1 1 u 


nlRIU 


K 1 

N 


Serotonin receptor, 5HT1 E 


n 1 Kib 


N 


berotonin receptor, on ii r 


n 1 Kir 


Kl 

N 


oeroionin recepior, on i ^m 


UTDOA 

n 1 Kz A 


Kl 


oeroionin recepior, on i zd 


n 1 K^D 


Kt 

N 


oeroionin recepior, on i 


n 1 KZO 


Kl 

IM 


oeroionin recepior, on i o 


n 1 r\o 


M 

In 


oeroionin recepior, on i h 


n 1 r\4 


Kl 


oeroionin recepior, on i o 


n 1 KO 


Kl 


oeroionin recepior, on i o 


n 1 Ko 


Kl 


ociuiunin reuepiui, on i / 


HTR7 

n 1 r\/ 


M 


oerum arnyioiu m 


Q A A 
OMM 


1 


oerum amyioiu r 


CAD 
oAr 


1 


oex ueiermininy reyion t, orxi 


QPV 
OK Y 




hi*^rmnna HinHinn nli^Hiilin QMRf^ 
oc^A iiuriiiurie uiiiuiiiy yiuuuiin, onoo 




1 


Sodium channel, non-voltage gated 1, alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1, beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1, 


SCNN1G 


N 


gamma 






Sodium channel, voltage-gated, type 1, beta 


SCN1B 


N 


polypeptide 






Solute canier family 1 (amino acid 


SLC1A6 


T 



transporter), member 6 
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Solute carrier family 1 (neutral amino acid SLC1 A4 T 
transporter), member 4 

Solute carrier family 10 (sodium/bile acid SLC10A1 T 
cotransporter family),member 1 

Solute carrier family 1 0 (sodium/bile acid SLC10A2 T 
cotransporter family),member 2 

Solute carrier family 12, member 1 SLC12A1 t 

Solute carrier family 1 2. member 2 SLC1 2A2 T 

Solute carrier family 12, member 3 SLC12A3 T 

Solute carrier family 14, member 2 SLC14A2 T 

Solute carrier family 1 5 (H+/peptide SLC15A1 T 

transporter, intestinal), member t 

Solute carrier family 1 5 (H+/peptide SLC1 5A2 T 

transporter, kidney), member 2 

Solute carrier family 1 6 (monocarboxyiate SLC1 6A1 T 
transporter), member 1 

Solute carrier family 1 6 (monocarboxyiate SLC16A7 T 
transporter), member 7 

Solute carrier family 1 7, member 1 SLC 1 7A1 T 

Solute carrier family 1 7, member 2 SLC17A2 T 

Solute carrier family 2 (facilitated glucose SLC2A1 T 
transporter), member 1 

Solute carrier family 2 (facilitated glucose SLC2A2 T 
transporter), member 2 

Solute carrier family 2 (facilitated glucose SLC2A3 T 
transporter), member 3 

Solute cam'er family 2 (facilitated glucose SLC2A4 T 
transporter), member 4 

Solute carrier family 2 (facilitated glucose SLC2A5 T 
transporter), member 5 

Solute carrier family 20, member 3 SLC20A3 T 

Solute carrier family 21 , member 2 SLC21 A2 T 

Solute carrier family 21 , member 3 SLC21 A3 T 

Solute carrier family 22, member 1 SLC22A1 T 

Solute carrier family 22. member 2 SLC22A2 T 

Solute carrier family 22, member 5 SLC22A5 T 

Solute carrier family 3 (facilitated glucose SLC3A1 T 
transporter), member 1 

Solute carrier family 4 (anion exchanger). SLC4A1 T 
member 1 

Solute canrier family 4 (anion exchanger). SLC4A2 T 
member 2 

Solute carrier family 4 (anion exchanger), SLC4A3 T 
member 3 

Solute carrier family 5 (sodium/glucose SLC5A1 ' T 
transporter), member 1 

Solute carrier family 5 (sodium/glucose SLC5A2 T 
transporter), member 2 
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Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 
1 


transporter), member 5 






Solute carrier family 5, member 3 


SLC5A3 


T 
1 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 
1 


AMINOBUTYRIC ACID transporter), member 

i 




Solute earner family 6 (neurotransmitter 


SLC6A3 


1 


transporter, dopamine), member 3 






Solute carrier family 6 (neurotransmitter 


SLC6A2 


X 

1 


transporter, noradrenaline), member 2 






Solute carrier family 6 (neurotransmitter 


SLC6A4 


X 

1 


transporter, serotonin), member 4 






Solute carrier family 6, member 10 


SLC6A10 


X 

1 


Solute carrier family 6, member 6 


SLC6A6 


X 

1 


Solute carrier family 6. member 8 


SLC6A8 


X 

1 


Solute carrier family /(amino acid 


SLC7A1 


X 


transporter), member 1 






Solute carrier family 7(amino acid 


SLC7A2 


X 

1 


transporter), member 2 






Solute carrier family 7(amino acid 


SLC7A7 


X 

1 


transporter), member 7 






Solute carrier family 8 (sodium/calcium 


SLC8A1 


X 

T 


exchanger), member 1 






Somatostatin 


SST 




Somatostatin receptor, SSTR1 


SSTR1 


IM 


Somatostatin receptor, SSTR2 


SSTR2 




Somatostatin receptor, SSTR3 


SSTR3 


M 

IN 


Somatostatin receptor, SSTR4 


SSTR4 


M 

N 


Somatostatin receptor, SSTR5 


SSTR5 


M 

IM 


Somatotrophin 




\3 


Sorcin 


SRI 


X 


S0S1 guanine nucleotide exchange factor 


S0S1 




Sperni protamine P1 


PRM1 




Spemi protamine P2 


PRM2 




Sphingomyelinase 


SMPD1 


p 


SRY-box 10 


SOX10 


r» 


SRY-box11 


S0X11 


cx 


SRY-box 3 


SOX3 


' n : 


SRY-box 4 


S0X4 




SRY-box 9 


S0X9 




Steroid sulphatase 


STS 


p 


Steroidogenic acute regulatory protein 


STAR 


T 


Substance P 




N 


Succinyl CoA synthase 




E 


Sucrase 




E 


Sulfonylurea receptor 


SUR 


G 


Superoxide dtsmutase 1 


S0D1 


E 


Superoxide dismutase 3 


S0D3 


E 
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In a fifteenth aspect 
HEADACHE 

The present invention relates to a method of assessing the risk of developing the 
symptoms of a headache, the causes of which are numerous - including; migraine, 
trauma, infection, psychiatric conditions and the use of drugs and toxins or as adverse 
events following the use of drugs (Walton, 1993, Lishman, 1997, Brody. Lamer and 
Minneman 1998). 

By far the most common causes of headache and other neurology are various forms of 
psychogenic and tension headaches and migraine (Lishman, 1997, Ferrari, 1998). 
Even in neurological clinics less than 5% of headaches are due to serious intracranial 
structural disease and most of these have additional and obvious neurological features. 

It is difficult to assess the prevalence of headache sufferers as many patients will not 
consult a physician. An estimation of the prevalence of migraine indicates it is 
remarkably high across western countries, with about 20% of the population suffering 
at some time in their lives. 5% of the population have at least 18 migraine days per 
year and 1% at least one day per week. The annual cost of migraine-related lost 
productivity is enormous. 

Classical migraine typically involves visual symptoms such as 'dazzles* or 'blind 
patches' spreading across the vision of one or both eyes. The headache normally starts 
as the neurological symptoms resolve. It is often severe lasting hours or rarely days, 
and may be accompanied by nausea or vomiting. Photophobia, facial pallor, 
intolerance to certain odours, irritability, mild confusion and anorexia are common. 
Symptoms of an attack vary enormously but whatever combination of symtbms an 
individual has an migraine episode is obviously very distressing and debilitating to the 
sufferer (Ferrari, 1998). 

Headaches can be an unwanted side effect of therapeutic drugs, e.g. following 
treatment with phoshodiesterase 5 inhibitors (Viagra™), tri-cyclic antidepressants, 
indomethacin and nifedipine. 

Treatment for headaches are primarily in the form of oral treatments but the particular 
drug used varies widely according to the cause of the headache. Treatment of a 
tension headache may also include stress avoidance ■ "6f relaxation programmes ' 
together with mild analgesics or mild tranquilizers (e.g diazepam). Acute antimigraine 
drugs include the ergot alkaloids (ergotamine and dihydrbergotamiine), sumatriptan, 
and other 'second generation' triptans (Ferrari, 1998, Brody, Lamer and Minneman, 
1998). 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below: 
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KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 





HUGO symbol 


Protein 






function 


Muciyiunoiin6oi6raS6 


ACHE 


E 




ADCY1 


E 


Muenyiaxe cyclase z 


ADCY2 


E 


Muenyiaie cyclase o 


.ADCY3 


E 


Maenyiate cyclase 4 


ADCY4 


E 


Muenyiaie cyclase o 


ADCY5 


E 


/AQenyiaie cyclase o 


ADCY6 


E 


MUcnyiaie cyclase / 


ADCY7 


E 


Mut^i lyidiLc cycidbe o 


AUUYo 


E 


MUCl lyialc cyclase C7 


AL}CY9 


E 


Murciieryic recepioi} aipriai 


A A 4 

ADRA1 


N 


Murenergic recepior, aipnaz 


ADRA2 


N 


MUl Cilery ic recepiur, ueia i 


A r\DD H 

ADRB1 


N 


AAuieiieiyic recepior, ueiaz 


A r\DDO 

AUKdZ 


N 


Marenergic recepior, oeiao 


ADRB3 


N 


Annionni^ifin i 


A M/^DTi 


G 


Anninnnipfin 9 


AiNor 1 Z 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR? ■ 


T 
1 


Angiotensinogen 


AGT 


E 


Arginase 


ARG1 


E 


Arginine vasopressin 


AVP 


N 


Atrial natriuretic peptide 


ANP 


G 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor B 


NPR2 


G 


Atrial natriuretic peptide receptor C 


NPR3 ■ ■ 


G 


Calcitonin/Calcitonin gene-related peptide 


CALGA 


N 


alpha 






Calcium channel, voltage-dependent, alpha .1F 


CACNA1F 


N 


subunit 






Calcium channel, voltage-dependent, Alpha- 


CACNA1B 


N 


1B(CACNL1A5) 






Calcium channel, voltage-dependent. Alpha- 
1C 


CACNA1C 


N 


Calcium channel, voltage-dependent. Alpha- 


CACNA1D 


N 



1D 
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r^^l^iitrv^ /^V^onnAl \/ol^onA W^nAn/^Qnt A lr^t^<^ 

Oaiwiurn criannei, voiiaye-'uep6nci6niy rMpno* 




N 










PAPMA9 


Kl 

N 


9/Hplt5i 






OaiCium cnannei, voiiage-aepenaeni, oeia i 




N 


uaicium cnannei, voiiage-uepenueni, oeia o 


r^Ar^MD'3 
UAUINDO 


N 


oaicium cnannei, voiLage-aepenaeni, 




N 


iNeuronai, L?amma 






^^Al/^iiirM /^k^^^nnAl i/^lt^n a_W Ar^An/4Ant ^j/t^ 

LraiciuiTi cnannei, voiiage-uepenQeni, riyj 


r*Ar*M A 1 A 
OAolMAl A 


N 


type, alpha 1A subunit 






Calciurn channel, voltage-dependent, T-type 




N 


uainexin 


^ A MV 

OANa 


G 


uannaDinoio receptor 


UNK1 


N 


Carbonic anhydrase 3 


uAd 


E 


Carbonic anhydrase 4 


CA4 


E 


Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


A O 

CA^ 


E. 


Catechol-O-methyltransferase 


JIT" 


E 


unoiine acetyitransTerase 


OnA 1 


E 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 1 B 


PDclB 


E 


Cyclic nucleotide phosphodiesterase 1B1 


PDcIdI 


E 


Cyclic nucleotide phosphodiesterase 2A3 


or^o A o 
PDEzAo 


E 


Cyclic nucleotide phosphodiesterase 3A 


PUtoA 


E 


Cyclic nucleotide phosphodiesterase 38 


PDbOD 


E 


Cyclic nucleotide phosphodiesterase 4A 


PUc4A 


E 


uyciic nucieotioe pnospnoaiesterase 4Lf 


PL)t4U 


E 


Cyclic nucleotide phosphodiesterase 5A 


PUtoA 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 68 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDco 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


oyciooxygenase i 


L/OXI 


E 


Cyclooxygenase 2 


COX2 


E 


UYrl 1 AT 


OX/OH 4 A W 

CYP1 1A1 


E 


OYrnbi 


CYP11B1 


E 


UYrliDid 


CYP1 1B2 


E 




CYP17 


E 


UYriy 


CYP19 


E 


T " 1 M 1 


PVDi A -1 
U T rl AT 


b 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 
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CYP2A13 CYP2A13 E 

CYP2A3 CYP2A3 E 

CYP2A6V2 CYP2A6V2 E 

CYP2A7 CYP2A7 E 

CYP2B6 CYP2B6 E 

CYP2C18 CYP2C18 E 

CYP2C19 CYP2C19 E 

CYP2C8 CYP2C8 E 

CYP2C9 CYP2C9 E 

CYP2D6 CYP2D6 E 

CYP2E1 CYP2E1 E 

CYP2F1 CYP2F1 E 

CYP2J2 CYP2J2 E 

CYP3A3 CYP3A3 E 

CYP3A4 CYP3A4 E 

CYP3A5 CYP3A5 E 

CYP3A7 CYP3A7 E 

CYP4A11 CYP4A11 E 

CYP4B1 CYP4B1 E 

CYP4F2 CYP4F2 E 

CYP4F3 CYP4F3 E 

CYP51 CYP51 E 

CYP5A1 CYP5A1 E 

CYP7A CYP7A E 

CYP8 CYP8 E 

Cystathionase CTH E 

Cystathione beta synthase CBS E 

Cytidine deaminase CDA E 

Cytidine-5-prime-triphosphate synthetase CTPS E 

Cytochrome a E 

Cytochrome c E 

Cytochrome c oxidase, MTCO E 

Cytokine-suppressive antiinflammatory drug- CSBP1 | 
binding protein 1 

Cytol<ine-suppressive antiinflammatory drug- CSBP2 I 
binding protein 2 

Dopamine beta hydroxylase DBH E 

Dopamine receptors D\ DRD1 N 

Dopamine receptors D2 DRD2 N 

Dopamine receptors D3 DRD3 N 

Dopamine receptors D4 DRD4 N 

Dopamine receptors D5 DRD5 N 

Dystonia 9 . CSE S 

Endothelin 1 EDN1 N 

Endothelin 2 EDN2 N 

Endothelin 3 EDN3 N 

Endothelin converting enzyme ECE1 N 

Endothelin receptor type A EDNRA N 



wo 99/64627 



379 



PCT/GB99/01780 



Endothelin receotor tvoe B 


EDNRB 


IN 




FNOI 


b 


Epidermal growth factor 


EGF 




EDidermal arowth factor receotor 


EGFR 




Erythropoietin receptor 


EPOR 


1 
1 


Glutathione 

t Wl Iwt hill I ■ 


GSH 


1 


Gliitathione S -transferase GSTZ1 


GST71 

VJO 1' ^ 1 


c 
t 


Glvceraldehvde-S-ohosnhatp riphx/rirnnpna^p 


GAPHH 


c 
c 


GAPDH 






Glx/rprnI kinpisp 


v3r\ 


c 


Gl\/rin?imidp rihonnrlpotirip /GAR^ 


Or\r\ 1 


b 


t ra n cf n rm vl 5* ^P 
LI at laiui 1 1 lyiciow 






NpYnQsmtniH^^p R 

1 ICAUOCll 1 III lltJClOw UJ 


HFYR 
ncAD 


b 


Hi^fflminp rpppntnr^ Hi 

illOkCIl 1 111 Iw lwV>^^LwlOf 1 1 1 




N 


Hi<*tflmlnp rprpntor^ 

1 ilOiClilllllw iCOC^iv^iOf 1 1^ 




N 


HiQtsiminp rpppntnr^ H*^ 

1 IIOICII 1 111 1 w I^OC^vWIOy 1 l\J 




Kl 

N 


nypuAid iriuuuiijio idLriur i 


nir iM 


E 


Wx/rt/^via inHi loiHIo factor 0 




E 


Inciiiin 

lllOUilil ^ 


UNO 


G 


irioUiin reccpior 


llNoK 


G 


Infarloi lU'in/li ^ i alnKs 

ini6n6Ui\in^iL.j dipiici 


iL 1 A 


1 


ti ILcricUI\li I^IL.^ I, Uda 


W 1R 
lU 1 D 


1 
1 


II lit:?! ic?ui\iH^iL.y 1 CwCfJiwi di iid^ui llol I 


II 1 PM II 1 PA 
IL. 1 r\IN, ILl KA 


1 
1 


ll O l\li IddC 




b 


iVIdl CI IVi/dli II 1 


ivicr V 


1 


iviciiiyiiiidiuiiyi wu/A iiiuidoc; 


Ml IT 

IVIU 1 


b 


Mnnoaminp OYiHa^P A 
ivivji iv^di 1 III Iw UAiviCioc? r\ 


MAHA 


b 


IVIwl lUOi 1 III IC7 UAIVJCloC o 


MAOR 
IVIMwD 


b 


Mil cpfl rin ir* rppontnr Ml 


v-frirxlVI 1 


M 

N 


Mu^carinin rpppntnr MP 

IVI UOwal il llw 1 Cwv7i^tWI f ivl^ 


PHRM9 


IN 


Mii^pflrinlr rprpntor M*^ 

IVlVlOwCil II liw l^wClJLV./ly IViw 


PHRM'^ 
onrxivio 


M 

In 


IVIUbUdl 11 llL> icUcpiUr, IViH 


UnKIVI4 


N 


Ml ic/^sirinip ropootor M^ 

IVILlOOdI II IIU ICUCfJltJIf tVIO 


PURMt; 
v^npxivio 


Kl 


M\/nnpnir* factor 
iviyv^^Criiiw idVyiui o 


1 VI T r 0 


(j 


Mvoaenic factor 4 

1 VI Wl IIW IGiObWI I 


MYF4 

ivi 1 nt 




Mvoaenic factor 5 


MYF*^ 
IVI I no 




NADH dehvdroaenase 




b 


NAnPH-dpnpndpnt rvtnrhrnmp 'P4*^n 


- PHR 


b 


red u eta ^p 






Neurokinin A 

1 ^ wUl wrVII 1 II 1 / \ 




M 
IN 


Neurokinin B 


ISIKNB 


M 
IN 


Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Nitric oxide synthase 1 , N0S1 


N0S1 


E 


Nitric oxide synthase 2, N0S2 


N0S2 


E 


Nitric oxide synthase 3, N0S3 


N0S3 


E 


Phospholipase A2. group 10 


PLA2G10 


I 
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Phospholipase A2. group 1B 
Phospholipase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2, group 4A 
Phospholipase A2, group 4C 
Phospholipase A2, group 5 
Phospholipase A2, group 6 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
Phospholipase C gamma 
Potassium inwardly-rectifying channel J1 
Potassium voltage-gated channel E1 
Potassium voltage-gated channel Q1 
Proopiomelanocortin 
RIGUI 

Serotonin receptor, 5HT1A 

Serotonin receptor, 5HT1 B 

Serotonin receptor, 5HT1C 

Serotonin receptor, 5HT1 D 

Serotonin receptor, 5HT1 E 

Serotonin receptor, 5HT1 F 

Serotonin receptor, 5HT2A 

Serotonin receptor, 5HT2B 

Serotonin receptor, 5HT2C 

Serotonin receptor, 5HT3 

Serotonin receptor, 5HT4 

Serotonin receptor, 5HT5 

Serotonin receptor, 5HT6 

Serotonin receptor, 5HT7 

Sodium channel, non-voltage gated 1 , alpha 

Sodium channel, non-voltage gated 1, beta 

Sodium channel, non-voltage gated 1, gamma 

Sodium channel, voltage-gated, type 1 , beta 

polypeptide 

Solute earner family 5, member 3 
Solute carrier family 6 (GAMMA-- - ■ 
AMINOBUTYRIC ACID transporter), member 1 
Solute earner family 6 (neurotransmitter 
transporter, dopamine), member 3 
Solute carrier family 6 (neurotransmitter 
transporter, noradrenaline), member 2 
Substance P 
Tyrosine hydroxylase 
UDP-glucuronosyltransferase 1 
UDP-glucuronosyltransferase 2 
Vasoactive intestinal polypeptide 



PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PLA2G5 

PLA2G6 



PLCD1 

PLCG1 

KCNJ1 

KCNE1 

KCNQ1 

POMC 

RIGUI 

HTR1A 

HTR1B 

HTR1C 

HTR1D 

HTR1E 

HTR1F 

HTR2A 

HTR2B 

HTR2C 

HTR3 

HTR4 

HTR5 

HTR6 

HTR7 

SCNN1A 

SCNN1B 

SCNN1G 

SCN1B 

SLC5A3 
SLC6A1 

SLC6A3 

SLC6A2 



TH 

ugt1d, UGT1 

UGT2 

VIP 



N 
N 
N 
N 
G 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

T 
T 



N 
E 
E 
E 
N 
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Vasoactive intestinal polypeptide receptor VIPR 



N 
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In a sixteenth aspect. 
SEXUAL DYSFUNCTION 

The present invention relates to a method of assessing the risk of developing the 
symptoms of sexual dysfunction in women and men and impotence or erectile 
dysfunction in men. Sexual dysfiintion is a common consequence of psychiatric or 
neuropsychiatric disorders or following traumatic brain injury, ischaemic brain 
damage or stroke or systemic diseases (such as cardiovascular disease) or following 
psychological or social stress. 

Sexual dysfunction arises in a significant majority of cases as a result of a 
recognisable physical or physiological condition. Causes include, dysfunctional 
reglation of the vasculaure, diabetes, peripheral neuropathy, peyronies disease, 
prostate disease and neurological lesions (such as those following spinal cord trauma. 
However, it is also of importance to note that sexual dysfunction is commonly 
observed as a consequence of individuals experiencing psychological or social stress 
following difficulties in their interpersonal relationships , work relationships or other 
concerns resulting from their social or economic circumstances. 

Sexual dysfuction is also a common adverse event folloing standard therapeutic 
practices and is a known adverse event followin treatments with anti-depressants, anti- 
convulsants, anti-psychotics, cholinomimetics, sympathomimetic and sympatholytics 
(Brody, Lamer and Minneman 1998). 

The symptoms of sexual dysfunction are a cause of significant anxiety and stress in 
patients or persons suffering fi*om them. The problem of sexual dysfunction is a large 
one with an estimated 20 million Americamn males suffering from some aspect of 
sexual difficulties. 

Such symptoms lead to difficulties in the clinical care of patients, difficulties in the 
treatment and recovery of patients and lead to stress and anxiety in their carers and 
families. 

Treatment of sexual dysfunction has traditionally been via hormone replacement or 
supplementation, urethral suppositories, penile injections or implant surgery. Recently 
oral treatments such as phosphodiesterase 5 inhibitors have also become available 
(e.g. Viagra"^^ from Pfizer). • 

There is as yet no clear explanation as to why sexual dysfunction should affect some 
and not others or why some suffer from sexual dysfiintion as a result of therapeutic 
intervenion wheras others do not. The biology underpinning the appearance of sexual 
dysfunction is uncertain and its genetic background unknown (OMIM Database 
1998). 

The uncertainties surrounding sexual dysfunction have been heightened in recent 
months following the availability of oral treatments for the problem and the 
realisation that these treatments are not 100% effective in the whole population. 
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It is presumed that a similar (although perhaps less extreme) physiology underlies the 
expression of the symptoms of sexual dysfunction in persons who experience these 
difficulties without the background of a diagnosable disease or psychiatric condition. 

Although little is known concerning the pathophysiology of sexual dysfunction it has 
been observed that there is considerable inter-personal variation in the likelihood, 
threshold and magnitude of sexual dysfunction even in persons suffering from the 
same clinical condition or experiencing the same social or economic conditions 
(Lishman 1997). 

We have elaborated on the value and utility to be derived from the gathering together 
of the genes which form the core gene list for this particular Genostic system. 

These genes are elaborated below: 

KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



SEXUAL DYSFUNCTION GENE LIST HUGO symbol Protein 

function 



11 beta hydroxysteroid dehydrogenase 2 


HSD11B2 


E 


Acetylcholinesterase 


ACHE 


E 


Activin 




G 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adrenergic receptor, alpha! 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, betal 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenoleukodystrophy gene 


ALD 


E 


alpha thalassemia gene 


ATRX 


N 


Androgen binding protein 


ABP 


T 


Angiopoietin 1 


ANGPT1 


G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 
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Angiotensin receptor 1 


AGTR1 


T 

1 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


P 


Anti-Mullerian hormone 


AMH 


(5 


Anti-Mullerian hormone type 2 receptor 


AMHR2 


w 


Arginase 


ARG1 


F 


Arginine vasopressin 


AVP 


M 
IN 


Arginine vasopressin receptor 1A 


AVPR1A 


M 


Arginine vasopressin receptor 1 B 


AVPR1B 


M 
IN 


Arginine vasopressin receptor 2 


AVPR2 


M 
IN 


Atrial natriuretic peptide 


ANP 




Atrial natriuretic nentide recentor A 


NIPR1 




Atrial natriuretic peptide receptor B 


NPR2 




Atrial natriuretic peptide receptor C 


NPR3 




Autoimmune regulator, AIRE 


AIRE 


1 


BCL2-associated X protein 


BAX 


G 


Bloom syndrome protein 


BLM 


G 


Calcium channel, voltage-dependent, alpha 1F 


CACNA1F 


N 


subunit 






Calcium channel, voltaae-deoendent Aloha- 


CACNA1 B 


M 

IN 


1B (CACNL1A5) 






Calcium channel voltaae-dpnpnrlpnt AInh;:)- 
1C 




IN 


Calcium channel, voltaae-deoendent Aloha- 
1D 


CACNA1 D 


M 
IN 


Calcium channel voltane-Hpnpnripnt AInhp. 




M 
IN 


1E (CACNL1A6) 






Calcium channel, voltaae-deoendent Aloha- 


CACNA2 


M 
IN 


2/delta 






Calcium channel, voltage-dependent, Beta 1 


CACNB1 


M 

IN 


Calcium channel, voltaae-deoendent Beta 3 


GACNB3 


M 

IN 


Calcium channel, voltage-dependent, 


CACNG2 


M 

IN 


Neuronal, Gamma 






Calcium channel, voltage-dependent, T-type 




M 

IN 


Carbonic anhydrase 3 


CA3 




Carbonic anhydrase 4 


CA4 


F 


Carbonic anhydrase, alpha 


CA1 


p 


Carbonicanhydrase, beta 


CA2 


& 


Catechol-O-methyltransferase 


COMT 


F 


Choline acetyltransferase 


CHAT 


P 


Cyclic AMP response element modulator 


CREM 


G 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 1B 


PDE1B 


E 


Cyclic nucleotide phosphodiesterase 1B1 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 
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Cvclic nunleotide Dhosohndiesterase 4C 


PDE4C 


c 
tz 


Cvclic nucleotide Dhosohodiesterase 5A 


PDE5A 




r*\yrlir niirlpntidp nhn<?nhnHip<5tprfi^p fiA 


pnPRA 


b 


C\/rlip niidpofidp nhn^nhrjdip*5tprfl<?p fiR 




c 


r^\/r*iip niipjpntidA nhn^nhndip<«tprAQp 7 

V/yV^llw IILIwiwwUvlw |JI IVi/w|Ji IWUICOld ClOC r 


pnF7 


c 


Pwrlip ni iplpntidp nho<5nhndiP<5tprfl9P ft 




b 


C^\jn\\n n!ip|pntiHp nhocnhnHiPCtPrPQP QA 


pnpQA 


b 


oyuiuuAyycMaoo i 


OWA 1 


b 


r^\/r'lr^/^v\/noncico ^ 

oyoiuuxyycfiaoc ^ 




b 


O T r 1 IM 1 


PVP^I i Al 


E 


K^Jri 1 Dl 


vYn iltil 


E 


" 1 1 DZ 


PVPi -1 DO 
L/ Yr^l 1 oZ 


E 




U Y / 


E 






E 


UYrlAl 


UYK 1 A1 


E 


OVDi AO 


oVD-f AO 

U YKj Az 


E 


UYK 1 Dl 


OVD-I D*l 


E 


UYrz 1 


OVDOH 

oYrrzl 


E 




LrYrz4 


E 




OVD07 

UYKZ/^ 


E 


UYKZ/bl 


rUUK 


E 


UYrZAI 


OYKzAl 


E 


r*VDO A 1 Q 

UYrZAl o 


U Y nZA 1 u 


E 


r'VDO A'^ 


r^VPOA'l 
U Y nZAo 


b 




r^VP0A^5\/0 
UYrZAO VZ 


b 


O Y nZM f 


PVPOA7 


b 




U Yr^ZDO 


b 


O Y 1 o 


PVPOr^lP 
o Yr^ZCflO 


b 


PVDOP 1 Q 

O T "ZV^ 1 s7 


O Y nZL/ 1 y 


b 




U Y r^ZUCJ 


b 


U Yr^ZUy 


U Yr^ZUy 


b 


OYrZUO 


Lf YnZUD 


b 


Yr'ZCl 


PVDOC1 
V-/ YnZtl 


b 




r^VDom 
U YnZrl 


b 


Y "ZJZ 


PVPO lO 
LrYr'ZJZ 


b 


r^VD'^ A*^ 


L» Y no Ao 


b 


r'VD'^A^ 
O Y n OM*f 


Lr Y no A4 


b 


^VP'^A'*; 
LrYnoMO 


L» Y noAO 


b 


PVPQA7 
UYnoA/ 


UYnoA/ 


b 




o Y n*l-Al 1 


c 


CYP4B1 


CYP4B1 




CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystathionase 


CTH 


E 
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Cystathione beta synthase 
Cytidine deaminase 

Cytidine-5-prinrie-triphosphate synthetase 
Cytochrome a 
Cytochrome c 

Cytochrome c oxidase, MTCO 
Cytokine-suppressive antiinflammatory drug- 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- 
binding protein 2 
DAX1 nuclear receptor 
Deleted in azoospermia 
Diaphanous 2 

Disrupted meiotic cDNA 1, homolog 
Dopamine beta hydroxylase 
Dopamine receptors D1 
Dopamine receptors D2 
Dopamine receptors D3 
Dopamine receptors D4 
Dopamine receptors D5 
Electron-transfering-flavoprotein alpha 
Electron-transfering-flavoprotein beta 
Electron-transferring flavoprotein 
dehydrogenase 

Endometrial bleeding-associated factor 
Endothelin 1 
Endothelin 2 
Endothelin 3 

Endothelin converting enzyme 
Endothelin receptor type A 
Endothelin receptor type B 
Enolase 

EnoyI CoA isomerase 
Enterokinase 
Epidermal growth factor 
Epidennal growth factor receptor 
Faciogenital dysplasia 
FactorXIIIA&B 

Fanconi anemia, complementation group A 
Fertilin protein 

Flightless-ll, Drosophila homolog of 

Folic acid receptor 

Glutathione 

Glutathione S-transferase, GSTZ1 
Glyceraldehyde-3-phosphate dehydrogenase, 
GAPDH 
Glycerol kinase 

Glycinamide ribonucleotide (GAR) 



CBS 


E 


CDA 


E 


CTPS 


E 




E 




E 




E 


CodPI 


1 


CSBrz 


1 


DAX1 


1 


DAZ 


G 


DIAPH2 


N 


DMCI 


G 


r>n I 1 

DBH 


E 


DRD1 


N 


DRD2 


N 


DRD3 


N 


DRD4 


N 


DRD5 


N 


ETFA 


T 


ETFB 


T 


ETFDH 


E 


EBAF 


G 


EDN1 


N 


EDN2 


N 


EDN3 


N 


ECE1 


N 


EDNKA 


N 


EDNRB 


N 


EN01 


E 




E 


PRSS7, ENTK 


E 


\z\Dr 


G 


EGFR 


G 


FGDI, FGDY 


T 


F13A&F13B 


• 1 


FANCA 


T 


pTNB 


G 


rLII 


G 


FOLR 


G 


GSH 


T 


GSTZ1 


E 


GAPDH 


E 


GK 


E 


GART 


E 
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transformylase 



GIvcoaen Dhosohorvlase 


PYGL 




r^rvnaHntrnnin rplp^iQinn hormnnp 

v^Ui IdvJWli wpll 1 1 v;iv7Cioll lU llwlllIUIlC 


OIniaiI 




GonadotroDin rslsasinn hormnnp rpcpntnr 


GNRHR 


yj 


Guanine liucleotide-bindinn nrntpin ainh?) 

HjUCII 111 1^ 1 lUwlwwMvlw k/ll IVJII lU k^lV/VwIllf GHIt^i ICI 


GNAI1 


M 
IN 


inhlhitino activitv nolvnpntrrip 1 GMAI1 






Gijaninp nuclPotidp-binHinn nrntPin alnh^ 

^^UCIi III Iw 1 lUwIwV/ilSJW l>yillUlllM Mi vhwillf aiL^I ICI 


GNA19 


M 
IN 


Inhihitinn artix/itv nnlvnpntidp 9 (^WAI9 






Giipninp niir*!pntidp-hlnHinn nrntpin ainha 
v^vJai ill 1 lu^iwwiiuc uii ivJiiiM LfiLfidlif dliJlici 




N 


ifiiiiuuiiiy cluuviiy fjuiypopLiuc 0| oin/aio 






Movr^cQmintHocp R 
ncAUocli llll iiUcioc^ D 


UCVD 
nCAD 


E 


nuiupruooiiucpiidiy i 


MPP1 
rir C I 


G 


noiopr ubciiLcpridiy z 




G 


WnlnnroQPnfpnhsilx/ *^ 




G 


nuiuprobsnuufji idiy h 




G 
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CLAIMS 

1 . A set of nucleotide probes for detecting relevant variants (mutations and 

polymorphisms), e,g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes which relate to adverse events; said 
probes being complementary to DNA and RNA sequences of said group of 
genes; characterised in that said group is a core group of genes consisting of 
substantially all of the following: 

KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



ADME GENE LIST HUGO gene Protein 

symbol function 

5-adenosyl homocysteine hydrolase E 

Acetoacetyl 1-CoA-thiolase ACAT1 E 

Acetoacetyl 2-CoA-thiolase .ACAT2 E 

Acetyl CoA acyltransferase ACAA E 

Acetylcholine receptor, nicotinic, alpha A1 CHRNA1 N 

Acetylcholine receptor, nicotinic, alpha A2 CHRNA2 N 

Acetylcholine receptor, nicotinic, alpha A3 CHRNA3 N 

Acetylcholine receptor, nicotinic, alpha A4 CHRNA4 N 

Acetylcholine receptor, nicotinic, alpha A5 CHRNA5 N 

Acetylcholine receptor, nicotinic, alpha A6 CHRNA6 N 

Acetylcholine receptor, nicotinic, alpha A7 CHRNA7 N 

Acetylcholine receptor, nicotinic, beta 1 CHRNB1 N 

Acetylcholine receptor, nicotinic, beta 2 CHRNB2 N 

Acetyipholine receptor, nicotinic, beta 3 CHRNB3 N . 

Acetylcholine receptor, nicotinic, beta 4 CHRNB4 N 

Acetylcholine receptor, nicotinic, epsilon CHRNE N 

Acetylcholine receptor, nicotinic, gamma CHRNG N 

Acetylcholinesterase ACHE E 

Actin. alpha, cardiac ACTC S 

Actin, alpha, skeletal ACTA1 S 

Actin. alpha, smooth, aortic ACTA2 S 

Actin. beta ACTB S 

Actin, gamma 2 ACTG2 S 

Acyl CoA dehydrogenase, short chain ACADS E 
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Adenine phosphoribosyltransferase 


APRT 


T 


Adenosine deaminase 


ADA 


E 


Adenosine monophosphate deaminase 


AMPD 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adenylate kinase 


AK1 


E 


Adenylate transferase 




E 


Adenylosuccinate lyase 


ADSL 


E 


ADP-ribosyltransferase 


ADPRT 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, betaS 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






Adrenoleukodystrophy gene 


ALD 


.E 


Albumin, ALB 


ALB 


T 


Alkaptonuria gene 


AKU 


G 


Alpha 1 acid glycoprotein 


AAG; AGP 


T 


alphal-antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-amyiase 




E 


Alpha-fetoprotein 


AFP 


G 


alpha-glucosidase, neutral AB 


GANAB 


E 


alpha-glucosidase, neutral C 


GANG 


E 


Aminomethyltransferase 


AMT 


•E 


Aminopeptidase P 


XPNPEP2 


E 


Amyloid beta (A4) precursor protein-binding. 


APBB1 


N 


APBB1 






Amyloid beta A4 precursor protein 


APP 


N 


Androgen binding protein 


ABP 


T 


Androgen receptor 


AR 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


E 
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Annexin 1 


ANX 1 


1 
1 


Apurinic endonuclease 


APE 


P 


Arginine vasopressin 


AVP 




Arginine vasopressin receptor 1 A 


AVPR1A 


111 


Arginine vasopressin receptor 1B 


AVPR1B 


IN 


Arginine vasopressin receptor 2 


AVPR2 


IN 


Aryl hydrocarbon receptor 


AHR 


T 
1 


Arylsulfatase E 


ARSE 


F 


Aspartate transcarbamoylase 




Cm 


Ataxia telangiectasia gene, AT 


ATM 




ATP cobalamin adenoxyltransferase 




p 


ATP sulphurylase 


atpsk2 


P 


ATP/ADP translocase 




F 


Atrial natriuretic peptide 


ANP 


O 


Atrial natriuretic peptide receptor A 


NPR1 


\j 


Atrial natriuretic peptide receptor B 


NPR2 


ri 


Atrial natriuretic peptide receptor C 


NPR3 




BCL2-associated X protein 


BAX 


\jf 


Benzodiazeoine receotor 




M 
IN 


beta-endorphin receptor 




M 
IN 


Bile acid coenzyme A: amino acid N- 


BAAT 


P 


acyltransferase 






Bile salt export pump 


BSEP PFIC2 

1,111 ^^^B 


T 
1 


Bile salt-stimLiiated iioase 


CEL 


c 
c 


Bilirubin UDP-citucuronosvltransferase 




P 

u. 


Biliverdin reductase 




T 
1 


Bleomycin hydrolase 


BLMH 


P 


Bradykinin receptor B1 




1 
1 


Bradykinin receptor B2 




1 
1 


Breakpoint cluster region 


BCR 




Breast cancer 1 


BRCA1 


G 


Breast cancer 2 


BRCA2 


n 


Brush border guanylyl cyclase 




F 


Butyrylcholinesterase 


BCHE 


E 


Ca(2+) transporting ATPase. fast twitch 


ATP2A1 


T 


Ca(2+) transporting ATPase, slow twitch 


ATP2A2 


T 

V 


Calcineurin A1 


CALNA1 


1 

1 


Calcineurin A2 


CALNA2 


1 


Calcineurin A3 


CALNA3 


1 

1 


Calcineurin B 




1 


Calcitonin receptor /Calcitonin gene-related 


CALCR 


N 


peptide receptor 






Calcium channel, voltage-dependent, alpha 1F CACNA1F 


N 


subunit 






Calcium channel, voltage-dependent, Alpha- 


CACNA1B 


N 


1B(CACNL1A5) 






Calcium channel, voltage-dependent, Alpha- 


CACNA1C 


N 
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Calcium channel, voltage-dependent, Alpha- 
1D 


CACNA1D 


N 


Calcium channel, voltage-dependent, Alpha- 


CACNA1E 


N 


1E(CACNL1A6) 






Calcium channel, voltage-dependent. Alpha- 


CACNA2 


IN 


2/delta 






Calcium channel, voltage-dependent. Beta 1 


CACNB1 


N 


Calcium channel, voltage-dependent. Beta 3 


CACNB3 


N 


Calcium channel, voltage-dependent, L type, 


CACNA1S 


N 


alpha 1S subunit 






Calcium channel, voltage-dependent, 


CACNG2 


N 


Neuronal, Gamma 






Calcium channel, voltage-dependent. P/Q 


CACNA1A 


N 


type, alpha 1 A subunit 






Calcium channel, voltage-dependent, T-type 




N 
IN 


Canalicular multispecific organic anion 


CMOAT 


T 
1 


transporter 






Cannabinoid receptor 


CNR1 


N 


Carbamoylphosphate synthetase 1 


CPS1 


c 


Carbamoylphosphate synthetase 2 


CPS2 


F 


Carbonic anhydrase 3 


CA3 


c 

*z 


Carbonic anhydrase 4 


CA4 


F 


Carbonic anhydrase, alpha 


CA1 


F 


Carbonic anhydrase, beta 


CA2 


F 


Carnitine transporter protein 


CDSP. SCD 


T 
1 


Camosinase 




N 


Cartilage-hair hypoplasia gene 


CHH 


N 


Catalase 


CAT 


1 


Catechol-O-methyltransferase 


COMT 


F 


Catenin, beta 


CTNNB1 


G 


Cell adhesion molecule, vascular, VCAM 


VCAM1 


G 


Cholecystokinin 


CCK 


N 


Cholecystokinin B receptor 


CCKBR 


N 


Cholesterol ester transfer protein 


CETP 


T 


Choline acetyltransferase 


CHAT 


E 


CoA transferase 




E 


Colony-stimulating factor 1 


CSF1 


G 


Colony-stimulating factor 2 


CSF2 


• G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stimulating factor 3 receptor 


CSF3R 


G 


Complex V 


MTATP6 


E 


Coproporphyrinogen oxidase 


CPO 


E 


Cortlco-steroid binding protein 




T 


Corticosteroid nuclear receptor 




1 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


Creb binding protein 


CREBBP 


G 


Crystallin, alpha A 


CRYAA 


S 


Crystallin, alpha B 


CRYAB 


. s 



wo 99/64627 PCT/GB99/01780 . 

398 



Crystallin. beta B2 


CRYBB2 


s 


Crystallin, gamma A 


CRYGA 


s 


Cu2+ transporting ATPase alpha polypeptide 


ATP7A 


E 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


p 


Cyclic AMP response element binding protein 


CREB 


G 


Cyclic AMP response element modulator 


CREM 


G 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 1B 


PDE1B 


E 


Cyclic nucleotide phosphodiesterase 1B1 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 38 


PDE3B 


F 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


F 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


F 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


F 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


F 


Cyclic nucleotide phosphodiesterase 68 


PDE6B 


F 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


F 


Cyclin F 


CCNF 


G 


Cyclin-dependent kinase inhibitor 1 A (P21, 


CDKN1A 




CIP1) 






Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


Cyclophilin 




1 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 
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CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


CYP4A1 1 


CYP4A11 


p 


CYP4B1 


CYP4B1 


E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystic fibrosis transmembrane conductance 


CFTR 


N 


regulator, CFTR 






Cytidine deaminase 


CDA 


E 


Cytidine-5-prime-triphosphate synthetase 


CTPS 


F 


Cytokine-suppressive antiinflammatory drug- 


CSBP1 


1 


binding protein 1 






Cytokine-suppressive antiinflammatory drug- 


CSBP2 


1 


binding protein 2 






Deoxycytidine kinase DCK 




E 


Deoxyuridine triphosphatase; dUTPase 




E 


DHEA sulfotransferase 


STD 


E 


Dihydrodiol dehydrogenase 1 


DDH1 


E 


Dihydrofolate reductase 


DHFR 


E 


Dihydrolipoamide branched chain transacylase 


DBT 


N 


Dihydrolipoamide dehydrogenase 


DLD 


N 


DihydrolipoyI dehydrogenase 2 


PDHA 


E 


DihydrolipoyI transacetylase 


PDHA 


E 


Dihydroorotase 




E 


Dihyropyrimidine dehydrogenase 


DPYD 


E 


Disrupted meiotic cONA 1 , homolog 


DMC1 


G 


DNA damage binding protein, DDB1 


DDB1 


s 


DNA damage binding protein, DDB2 


DDB2 


- s 


DNA directed polymerase, alpha 


POLA 


E 


DNA glycosylases 




E 


DNA helicases 




E 


DNA Ligase 1 


LIG1 


E 


DNA methyitransferase 


DNMT 


E 


DNA polymerase 1 




E 


DNA polymerase 2 




E 


DNA polymerase 3 




E 


DNA primase 




E 


DNA-damage-inducible transcript 3 


DDIT3 


S 
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DNA-dependant RNA polymerase 

Dopamine receptors D1 DRD1 

Dopamine receptors D2 DRD2 

Dopamine receptors D3 DRD3 

Dopamine receptors D4 DRD4 

Dopamine receptors D5 DRD5 

Erythropoietin EPO 

Erythropoietin receptor EPOR 

Estrogen receptor ESR 

Excision repair complementation group 1 ERCC1 
protein 

Excision repair complementatloa group 2 ERCC2 
protein 

Excision repair complementation group 2 ERCC3 
protein 

Excision repair complementation group 4 ERCC4 
protein 

Excision repair complementation group 6 ERCC6 
protein 

Factor H HF1 

Factor IX F9 

Factor VII F7 

Factor VIII F8 

Factor X F10 
Fatty acid binding proteins FABP1 

Fatty acid binding proteins FABP2 FABP2 
Fatty acid binding proteins FABP3 
Fatty acid binding proteins FABP4 
Fatty acid binding proteins FABP5 
Fatty acid binding proteins FABP6 

Fibroblast growth factor FGF1 

Flavin-containing monooxygenase 1 FM01 

Flavin-containing monooxygenase 2 FM02 

Flavin-containing monooxygenase 3 FM03 

Flavin-containing monooxygenase 4 FM04 

Folic acid receptor FOLR 

Follicle stinriulating homnone receptor FSHR, 0DG1 
Follicle stimulating hormone, FSH . FSHB 

Forkhead transcription factor 1 0 FKHL10 

Forkhead transcription factor 14 FKHL14 

Forkhead transcription factor 7 FKHL7 

G/T mismatch binding protein GTBP, MSH6 

GABA receptor, alpha 1 GABRA1 

GABA receptor, alpha 2 GABRA2 

GABA receptor, alpha 3 GABRA3 

GABA receptor, alpha 4 GABRA4 

GABA receptor, alpha 5 GABRA5 

GABA receptor, alpha 6 GABRA6 



E 

N 

N 

N 

N 

N 

I 

I 

G 
E 



E 
E 
E 



T 
T 
T 
T 
T 
T 
G 
E 
E 
E 
E 
G 
G 
G 
G 
G 
G 
G 
N 
N 
N 
N 
N 
N 
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GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


c 


Gadd45 (growth arrest & DNA-damage-inducible protein) 




oaiaciose i-pnosprioie uriuyi-transierase 


rjAi T 

OrVL 1 


EI 


>jamrria-giuiarTiyi caruoxyiaoc; 




T 
f 


oamma-giuiamyuransierase i 


Ova 1 1 


T 
1 


oaiiiiiia^giuiamyiiransieraSc ^ 


r5r5T9 


T 
1 


oaSinc inniDnory poiypepuQe reuepiur, vjinr\ 




T 
1 


oasinc lipase, Lir^r 




T 
1 


v?iucagon recepior 




r> 
o 


oiucocomcoiG recepior 


<^pi 


■ o 


oiucosaminyi (r^-aceiyij iransierase i- 


oUN 1 Z 


c 
c 


branching enzyme 






Glucosidase; acid beta 


GBA 




Glutamate decarboxylase, GAD 


GAD1 


p 


Glutamate receptor 1 


GLUR1 




Glutamate receptor 2 


GLUR2 


Nl 

IN 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


Nl 

IN 


Glutamate receptor 5 


GLUR5 


Nl 
In 


Glutamate receptor 6 


GLUR6 


Nl 

IN 


Glutamate receptor 7 


■GLUR7 


M 
In 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


Nl 
In 


Glutamate receptor, Ionotropic, NMDA 2A 


NMDAR2A 


Nl 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 

IN 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


Nl 

IN 


Glutamate receptor, ionotropic. NMDA 2D 


NMDAR2D 


Nl 
In 


Glutamine phosphoribosylpyrophosphate amidotransferase/PRPP 


p 


amidotransferase 






Glutathione 


GSH 


T 
1 


Glutathione peroxidase, GPX1 


GPX1 


F 


Glutathione peroxidase, GPX2 


GPX2 




Glutathione reductase, GSR . • 


GSR 


P 
i» 


Glutathione S-transferase mu 1, GSTM1 


GSTM1 


E 


Glutathione S-transferase mu 4, GSTM4 




P 


Glutathione S-transferase theta 1, GSTT1 


GSTT1 


E 


Glutathione S-transferase theta 2, GSTT2 




E 


Glutathione S-transferase. GSTP1 


GSTP1 


E 


Glutathione S-transferase. GSTZ1 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraldehyde-3-phosphate dehydrogenase. 


GAPDH 


E 


GAPDH 






Glycinamide ribonucleotide (GAR) 


GART 


E 
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transformylase 



Glycine receptor, alpha 


GLRA2 


N 


Glycine receptor, beta 




N 


Glycine transporter 


GLYT 


N 


Gonadotropin releasing hormone 


GNRH 


G 


Gonadotropin releasing hormone receptor 


GNRHR 


G 


Growth arrest-specific homeobox 


GAX 


G 


Growth hormone 1 


GH1 


G 


Growth hormone 2 (placental) 


GH2 


G 


Growth hormone receptor 


GHR 


G 


Growth hormone releasing hormone (GHRH) 


GHRH 


G 


Growth hormone releasing hormone receptor 


GHRHR 


G 


GTP cylcohydrolase 1 


GCH1 


G 


GTPase-activating protein. GAP 


RASA1 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 


Guanine nucleotide-binding protein, alpha 


GNA01 


N 


activating activity polypeptide, GNAO 






Guanine nucleotide-binding protein, alpha 


GNAI1 


N 


inhibiting activity polypeptide 1, GNAI1 






Guanine nucleotide-binding protein, alpha 


GNAI2 


N 


inhibiting activity polypeptide 2. GNAI2 






Guanine nucleotide-binding protein, alpha 


GNAI3 


N 


inhibiting activity polypeptide 3, GNAI3 






Guanine nucleotide-binding protein, alpha 


GNAS1 


N 


stimulating activity polypeptide, GNAS1 






Guanine nucleotide-binding protein, alpha 


GNAS2 


N 


stimulating activity polypeptide, GNAS2 






Guanine nucleotide-binding protein, alpha 


GNAS3 


N 


stimulating activity polypeptide, GNAS3 






Guanine nucleotide-binding protein, alpha 


GNAS4 


N 


stimulating activity polypeptide, GNAS4 






Guanine nucleotide-binding protein, alpha 


GNAT1 


N 


transducing activity polypeptide, GNAT1 






Guanine nucleotide-binding protein, alpha 


GNAT2 


N 


transducing activity polypeptide, GNAT2 






Guanine nucleotide-binding protein, beta 


GNB3 


N 


polypeptide 3 






Guanine nucleotide-binding protein, gamma 


GNG5 


■ N 


polypeptide 5 






Guanine nucleotide-binding protein, q 


GNAQ 


N 


polypeptide 






Guanylate cyclase 2D, membrane (retina- 


GUCY2D 


E 


specific) 






Guanylate cyclase activator 1A (retina) 


GUCA1A 


E 


Guanylate kinase 




E 


Guanylin 


GUCA2 


T 


Guanylyl cyclase 




E 


H(+). K(+) - ATPase 


ATP4B 


N 
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Heat shock protein, HSP60 

Heat shock protein, HSP70 

Heat shock protein, HSP90 

Hemopexin HPX 

Hepatic lipase LIPC 

Histamine receptors, H1 

Histamine receptors, H2 

Histamine receptors, H3 

HLH transcription factor HAND1 HAND1 

HLH transcription factor HAND2 HAND2 

HMG-CoA lyase HMGCL 

HMG-CoA reductase HMGCR 

HMG-CoA synthase HMGCS2 

Hormone-sensitive lipase HSL 
HSSB, replication protein 

Hypoxanthine-guanine HPRT 

phosphoribosyltransferase, HGPRT 

Ibonucleoside diphosphate reductase 

Ikaros gene IKAROS 

Inosine monophosphate dehydrogenase, 

IMPDH 

Inosine triphosphatase ITPA 

Inositol monophosphatase IMPA1 

Insulin INS 

Insulin receptor INSR 

Insulin-like growth factor 1 receptor IGF1 R 

Insulin-like growth factor 2 receptor 'IGF2R 

Interferon alpha IFNA1 

Interferon beta IFNB 

Interferon gamma IFNG 

Interferon gamma receptor 1 IFNGR1 

Interferon gamma receptor 2 IFNGR2 

Interferon regulatory factor 1 IRF1 

Interferon regulatory factor 4 IRF4 

Interleukin(IL) 1 receptor IL1R 

Interieukin(IL) 1, alpha IL1A 

Interieukin(IL) 1, beta IL1B 

lnterieukin(IL)10 IL10 

Interieukin(IL) 10 receptor IL10R 

Interieukin(IL) 1 1 IL11 

Interieukin(IL) 1 1 receptor IL1 1 R 

lnterleukin(lL)12 IL12 

Interieukin(IL) 12 receptor, beta 1 IL12RB1 

Interieukin(IL) 13 IL13 

Interieukin(IL) 13 receptor IL13R 

Interleukin(IL) 2 IL2 

!nterleukin(IL) 2 receptor, alpha IL2RA 

Interieukin(IL) 2 receptor, gamma IL2RG 
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Interieukin(IL) 3 
Interleukin(IL) 3 receptor 
Interleukin(iL) 4 
Interieukin(IL) 4 receptor 
Interleukin(IL) 5 
Interieukin(IL) 5 receptor 
Interleukin(IL) 6 
Interleukin(IL) 6 receptor 
Interleukin(IL) 7 
Interleukin(IL) 7 receptor 
Interleukin(IL) 8 
Interleukin(IL) 8 receptor 
Interleukin(IL) 9 
Interleukin(IL) 9 receptor 
Interleukin(IL) receptor antagonist 1 
Kallikrein 3 
Kinectin 

Kinesin, heavy chain 
Kinesin, light chain 
Kininogen, High molecular weight 
Leptin 

Leptin receptor 

Leukotriene A4 hydrolase 

Leukotriene B4 receptor 

Leukotriene C4 receptor 

Leukotriene D4/E4 receptor 

LH/choriogonadotropin (CG) receptor 

LIM homeobox transcription factor 1, beta 

Lipoprotein lipase 

Lipoprotein receptor. Low Density 

Lipoxygenase 12 (platelets) 

Lipoxygenase 5 (leukocytes) 

Low density lipoprotein receptor-related protein 

precursor 

Lysosomal acid lipase 

Malonyl CoA decarboxylase 

IVIalonyl CoA transferase . 

Maltase-glucoamylase • 

Mannose binding protein 

Mannosyl (alpha-1 .6-)-glycoprotein beta-1, 2- 

N-acety Igl ucosa miny Itra nsferase 

MARK kinase 1 

MARK kinase 4 

MARK kinase 6 
MARKK kinase 
Matrix Gla protein 
MEK kinase. MEKK 



IL3 

IL3R 

IL4 

IL4R 

IL5 

IL5R 

IL6 

IL6R 

IL7 

IL7R 

IL8 

IL8R 

IL9 

IL9R 

IL1RN. IL1RA 

KAK3 

KTN1 

KNSL1 

KNS2 

KNG 

LEP 

LEPR 



LHCGR 
LMX1B 
LPL 
LDLR 
LOG 12 

LRP 

LIRA 



MBP 
MGAT2 

MAPKK1; MEK1 
MAPKK4: MEK4: 
SERK1 

MAPKK6; MEK6 

MAPKKK 

MGP 



I 

G 
G 
G 
I 

G 

G 

I 

I 

I 

I 

G 
G 
I 

T 
I 
I 

T 

E 
E 

E 
•E 
I 

T 

G 
G 

G 
G 
G 
E 
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Melanocortin 2 receptor 


MC2R 


T 


Melanocortin 4 receptor 


MC4R 


• T 


Methionine adenosyltransferase 


MAT1A. MAT2A 


E 


Methionine synthase 


MTR 


p 


Methionine synthase reductase 


MTRR 


F 


Methylguanine-DNA methyltransferase 


MGMT 


p 


Mevaionate kinase 


MVK 


c 

a 


MHC Class 1: Tap1 


ABCR, TAP1 


1 


MHC Class II: Tap2 


TAP2. PSF2 


1 


Microphthalmia-associated transcription factor 


MITF 


\j 


Mismatch repair gene. PMSL1 


PMS1 


\j 


Mismatch repair gene, PMSL2 


PMS2 


G 


Mitochondrial trifunctional protein, alpha 


HADHA 


F 


subunit 






Mitochondrial trifunctional protein, beta subunit HADHB 


F 


Mitogen-activated protein (MAP) kinase 


MAPK 


G 


Monoamine oxidase A 


MAOA 


F 


Monoamine oxidase B 


MAOB 


F 


Multidrug resistance associated protein 


MRP 


G 


Muscarinic receptor, M1 


CHRM1 

1 i 1 \l VI 1 


Nl 


Muscarinic receptor, M2 


CHRM2 


IN 


Muscarinic receotor M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor. M5 


CHRM5 


N 


Na+, K+ ATPase, alpha 


ATP1A1 


G 


Na+. K+ ATPase, beta 1 


ATP1B1 


G 


Na+, K+ ATPase, beta 2 


■ATP1B2 


G 


Na+. K+ ATPase, beta 3 


ATP1B3 


G 


Na+/H+ exchanger 1 


NHE1 


T 


Na+/H+ exchanger 2 


NHE2 


T 


Na+/H+ exchanger 3 


NHE3 


T 


Na+/H+ exchanger 4 


NHE4 


T 


Na+/H+ exchanger 5 


NHE5 


T 


N-acetylgalactosamine-6-sulfate sulfatase 


GALNS 


E 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


N-acetylglucosaminidase, alpha 


NAGLU 


E 


N-acetyltransferase 1 


NAT1 


E 


N-acetyltransferase 2 / - — - 


NAT2 


E 


N-acyl hydrolase 




1 


NADH dehydrogenase (ubiquinone) 


NDUFV1 


E 


flavoprotein 1 






NADH-cytochrome b5 reductase 


DIA1 


E 


NADPH-dependent cytochrome P450 


PGR 


E 


reductase 






Nephrolithiasis 2 


NPHL2 


T 


Nephronophthisis 2 


NPHP2 


T 


Nephrosis 1 


NPHS1 


T 


Neuroendocrine convertase 1 


NEC1. PCSK1 


E 



wo 99/64627 



406 



PCT/GB99/01780 . 



Neurokinin A 


NKNA 


N 


Neurokinin B 


NKNB 


IN 


Neuropeptide Y 


NPY 


M 


Neuropeptide Y receptor Y1 


NPY1R 


M 
IN 


Neuropeptide Y receptor Y2 


NPY2R 


M 
IN 


Niacin receptor 






Niemann-Pick disease protein 


NPC1 


T 
1 


Nuclear factor kappa beta 


NFKB 


1 
1 


Nuclear factor of activated T cells (NFAT) 


NFATC 




comnlex cvtosolic 






Nuclear factor of actix/atpri T ppII*; ^NFAT^ 


MFATP 




comnlex nreexistina comnonent 






NucianQldp dinho^nhatp kina^p«A 






Oncoaene soil 






Ooioid receotor delta 




M 
IN 


Ooioid receotor kaooa 


OPRRI 
V-/ 1 r\r\ 1 


IN 


Opioid receptor, mu 


0PRM1 


Kl 


Ornithine transcarbamoylase 


OTC. NME1 


c 


Osteoprotegerin 


OPG 


G 


Otoferiin 


OTOF 


N 


Oxytocin 


OXT 




Oxytocin receptor 


OXTR 


M 

IN 


Paired-like homeodomain transcription factor 


2 PITX2 




Paired-like homeodomain transcription factor 3 PITX3 


G 


Paraoxonase P0N1 


P0N1 




Paraoxonase P0N2 


P0N2 


c 


Paraoxonase PONS 




c 


Parathyroid hormone 


PTH 




Parathyroid hormone receptor 


PTHR1 


o 


Parathyroid hormone retated-peptide 


PTHrP 




Parathyroid hormone-like hormone 


PTHLH 




Parvalbumin 


PVALB 


n 
o 


PCNA (proliferating cell nuclear antigen) 






Peanut-like 1 


PNUTL1 


1 
1 


Peroxisomal membrane protein 1 


PXMP1 


c 


Peroxisome biogenesis factor 1 


PEX1 


T 
1 


Peroxisome biogenesis factor 19 


PEX19 


T 
1 


Peroxisome biogenesis factor 6 


PEX6 




Peroxisome biogenesis factor 7 


PEX7 


1 


Peroxisome proliferative activated receptor. 


PPARA 


1 


alpha 






Peroxisome proliferative activated receptor. 


PPARG 


T 


gamma 






P-glycoprotein 1 


PGY1 


T 


P-glycoprotein 3 


PGY3 


T 


Phenylethanolamine N-methyltransferase, 


PNMT 


E 


PNMT 






Phosphodiesterase 1 / nucleotide 


PDNP1 


G 
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pyrophosphatase 1 
Phosphodiesterase 1 / nucieotide 
pyrophosphatase 2 
Phosphodiesterase 1 / nucleotide 
pyrophosphatase 3 
Phospholipase A2, group 10 
Phospholipase A2. group 1B 
Phospholipase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2. group 4A 
Phospholipase A2, group AC 
Phospholipase A2. group 5 
Phospholipase A2, group 6 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
Phospholipase C gamma 
Phosphomannomutase-2 
Phosphomannose isomerase-1, PMI1 
Phosphoribosyl pyrophosphate synthetase 
Pituitary adenylate cyclase activating peptide 
Pituitary adenylate cyclase activating peptide 
receptor 

Plasminogen activator. Tissue 
Platelet-activating factor receptor 
Plectin 1 
Polycystin 1 
Polycystin 2 

Porphobilinogen deaminase 
Potassium channel, calcium-activated, 
Potassium channel, subfamily K. member 1 
Potassium channel, subfamily K, member 2 
Potassium channel, subfamily K, member 3 
Potassium inwardly-rectifying channel J1 
Potassium inwardly-rectifying channel J11 
Potassium voltage-gated channel A1 
Potassium voltage-gated channel El 
Potassium voltage-gated channel Q1 
Potassium voltage-gated channel Q2 
Potassium voltage-gated channel Q3 
POU domain, class 1 , transcription factor 1 
(Pit1) 

POU domain, class 3, transcription factor 4 
POU domain, class 4. transcription factor 3 
Pre-B-cell leukemia transcription factor 1 
Preproglucagon 

Progesterone receptor (RU486 binding 



PDNP2 

PDNP3 

PLA2G10 

PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PLA2G5 

PLA2G6 

PLCD1 

PLCG1 

PMM2 

MPI 

PRPS1 

PACAP 

PACAP1R 

PLAT; TPA 
PAFR 
•PLEC1 
PKD1 
PKD2 
HMBS 
KCNN4 
KCNK1 
KCNK2 
KCNK3 
KCNJ1 
KCNJ11 
KCNA1 
KCNE1 - 
KCNQ1 
KCNQ2 
KCNQ3 
P0U1F1 

POU3F4 
POU4F3 
PBX1 

GCG;GLP1;GLP2 
PGR 



G 
G 



T 
T 
E 
N 
N 



T 

T 

T 

E 

N 

N 

N 

N 

N 

N 

N 

N- 

N 

N 

N 

G 

G 
G 
G 
G 
G 
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receptor) 

Prolactin PRL q 

Prolactin receptor PRLR G 

Proopiomelanocortin POMC N 

Prostacyclin synthase I 

Prostaglandin 15-OH dehydrogenase HGPD; PGDH | 
Prostaglandin D - DP receptor I 
Prostaglandin E1 receptor I 
Prostaglandin E2 receptor I 
Prostaglandin E3 receptor I 

Prostaglandin F - FP receptor I 

Prostaglandin F2 alpha receptor I 

Prostaglandin IP receptor I 

Prostaglandin-endoperoxidase synthase 2 PTGS2 G 

Protease nexin 2 PN2 E 

Protein C PROC | 

Protein kinase DNA-actlvated PRKDC E 

Protein S PROS1 j 

Pterin-4-alpha-carbinolanriine PCBD 

Purine nucleoside phosphorylase NP E 

Purinergic receptor P1A1 N 

Purinergic receptor P1A2 N 

Purinergic receptor PI A3 N . 

Purinergic receptor P2X, 1 P2RX1 N 

Purinergic receptor P2X. 2 P2RX2 N 

Purinergic receptor P2X. 3 P2RX3 N 

Purinergic receptor P2X, 4 ' P2RX4 N 

Purinergic receptor P2X, 5 P2RX5 N 

Purinergic receptor P2X. 6 P2RX6 N 

Purinergic receptor P2X. 7 P2RX7 N 

Purinergic receptor P2Y, 1 P2RY1 N 

Purinergic receptor P2Y. 1 1 P2RY1 1 N 

Purinergic receptor P2Y. 2 P2RY2 N 

RAD51 , DNA repair protein RAD51 G 

RAD52, DNA repair protein RAD52 G 

RAD54, DNA repair protein RAD54 G 

RAD55, DNA repair protein RAD55 G 

RAD57, DNA repair protein RAD57 ' G 

Recombination activating gene 1 RAG1 G 

Recombination activating gene 2 RAG2 G 

Red cone pigment RCP S 

Replication factor A E 

Replication factor C RFC2 E 

Retinaldehyde binding protein 1 RLBP1 T 

Retinoic acid receptor, alpha RARA G 

Retinoic acid receptor, beta RARB G 

Retinoic acid receptor, gamma RARG G 

Retinoid X receptor, alpha RXRA G 
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Retinoid X receptor, beta 


RXRB 


G 


Retinoid X receptor, gamma 


RXRG 


G 


Retinol binding protein 1 




T 
1 


Retinoi binding protein 2 




T 

1 


Retinol binding protein 4 


RBP4 


T 
1 


Ribonucleotide reductase, RRM 




F 


Ribosephosphate pyrophosphokinase 




cz 


Ribosomai protein L13A 


RPL13A 


G 


Ribosomal protein S19 


RPS19 


p 


Ribosomai protein S4, X-linked . 


RPS4X 


F 


Ribosomal protein S6 kinase 


RPS6KA3 


F 


Ribosomai protein S9 


RPS9 


G 


S-adenosylmethionine decarboxylase, AMD 




F 

L_. 


Secretin 


SCT 


T 
1 


Secretin receptor, SCTR 


SCTR 


T 
1 


Serine hydroxymethyltransferase 


SHMT 


F 


Serotonin N-acetyttransferase 


SNAT 


F 


Serotonin receptor, 5HT1A 


HTR1A 


N 


Serotonin receotor 5HT1 B 


HTR1B 




Serotonin receptor, 5HT1C 


HTR1C 


N 
I ii 


Serotonin receotor 5HT1 D 


HTR1D 


IN 


Serotonin receotor 5HT1 E 

\^ m!\m9 fill 9 \^\^\^m^m\0 9 f V # I Ik^ 


HTR1E 


N 


Serotonin receotor. 5HT1 F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


-HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor. 5HT6 


HTR6 


N 


Serotonin receptor. 5HT7 


HTR7 


N 


Slug protein 




G 


Small nuclear ribonucleoprotein polypeptide N 


SNRPN 


s 


Sodium channel, non-voltage gated 1, alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1, beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1, gamma 


SCNN1G 


N 


Sodium channel, voltage gated, type IV. alpha 


SCN4A 


N 


polypeptide 






Sodium channel, voltage gated, type V. alpha 


SCN5A 


N 


polypeptide 






Sodium channel, voltage-gated, type 1. beta 


SCN1B 


N 


polypeptide 






Solute carrier family 1 (amino acid transporter), SLC1A6 


T 


member 6 






Solute carrier family 1 (glial high affinity 


SLC1A3 


T 


glutamate transporter), member 3 






Solute carrier family 1 (glutamate transporter), 


SLC1A1 


T 



member 1 
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Solute carrier family 1 (glutamate transporter), 


SLC1A2 


T 

1 


member 2 






Solute carrier family 1 (neutral amino acid 


SLC1A4 


T 
1 


transporter), .member 4 






Solute carrier family 10 (sodium/bile acid 


SLC10A1 


T 
1 


cotransporter family),member 1 






Solute carrier family 10 (sodium/bile acid 


SLC10A2 


T 
1 


cotransporter family), member 2 






Solute carrier family 12, member 1 


SLC12A1 


T 
1 


Solute carrier family 1 2, member 2 


SLC12A2 


1 


Solute carrier family 1 2, member 3 


SLC12A3 


T 
i 


Solute carrier family 14. member 2 


SLC14A2 


T 
1 


Solute carrier familv 1 5 f H+Zoeotide 


SLC15A1 


T 
1 


transDorter intestinal ^ member 1 






Solute carrier familv 1 5 nH+/nentide 

^^WlUfcw 1 iwl lull III I w ^1 1 * r ^wL/blUw 


SLC15A? 


T 
1 


transDorter kidnev^ member 2 






Solute carrier familv 16 fmonocarboxvlate 


SLC16A1 


T 
1 


transnorter^ member 1 






Solute carrier family 1 6 (monocarboxylate 


SLC16A7 


T 

1 


transporter), member 7 






Solute carrier family 17, member 1 


SLC17A1 


T 
1 


Solute carrier family 1 7, member 2 


SLC17A2 


T 
1 


Solute carrier family 18, member 3 


SLC18A3 


T 
1 


Solute carrier familv 19 (folate transoorter) 


SLC19A1 


T 
1 


member 1 






Solute carrier familv 2 ffaciiitated olucose 


SLC2A1 


T 


transDOrter) member 1 






Solute carrier familv 2 ffaciiitated olucose 


SLC2A2 


T 
1 


transDorter) member 2 






Solute carrier family 2 (facilitated glucose 


SLC2A3 


T 
1 


transDorter) member 3 






Solute carrier family 2 (facilitated glucose 


SLC2A4 


T 
1 


transporter), member 4 






Solute carrier family 2 (facilitated glucose 


SLC2A5 


T 
1 


transporter), member 5 






Solute carrier family 20, member 1 


SLC20A1 


T 

I 


Solute carrier family 20, member 2 


SLC20A2 


T 
1 


Solute carrier family 20, members 


SLC20A3 


T 


Solute carrier family 21 , member 2 


SLC21A2 


T 
1 


Solute carrier family 21 , member 3 


SLC21A3 


T 
1 


Solute rarrier familv 22 member 1 


SL C22A1 


T 
1 


Solute carrier family 22^ member 2 


SLC22A2 


T 


Solute carrier family 22, member 5 


SLC22A5 


T 


Solute carrier family 25, member 12 


SLC25A12 


T 


Solute carrier family 3 (facilitated glucose 


SLC3A1 


T 


transporter), member 1 






Solute carrier family 4 (anion exchanger), 


SLC4A1 


T 


member 1 







wo 99/64627 



PCT/GB99/01780 . 



411 



Solute carrier family 4 (anion exchanger), 


SLC4A2 


T 


member 2 






Solute carrier family 4 (anion exchanger), 


SLC4A3 


T 


member 3 






Solute carrier family 5 (sodium/glucose 


SLC5A1 


T 


transporter), member 1 






Solute carrier family 5 (sodium/glucose 


SLC5A2 


T 

1 


transporter), member 2 






Solute earner family 5 (sodium/glucose 


SLC5A5 


T 
1 


transporter), member 5 






Solute carrier family 5, member 3 


SLC5A3 


T 
1 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 
1 


AMINOBUPr'RIC ACID transporter), member 1 






Solute carrier familv 6 f neurotransmitter 


SLC6A3 


T 
1 


transporter, dopamine), member 3 






Solute carrier family 6 (neurotransmitter 


SLC6A2 


T 
1 


transDorter noradrenaline) member 2 






Solute carrier family 6 (neurotransmitter 


SLC6A4 


T 
I 


transporter, serotonin), member 4 






Solute carrier family 6. member 10 


SLC6A10 


T 
1 


Solute carrier familv 6 member 6 


SLC6A6 


T 
1 


Solute earner family 6, member 8 


SLC6A8 


T 

1 


Solute carrier family 7(amino acid transporter). 


SLC7A1 


T 
1 


member 1 






Solute carrier family /(amino acid transporter), 


SLC7A2 


T 
1 


member 2 






Solute carrier family /(amino acid transporter), 


•SLC7A7 


T 
1 


member 7 






Solute carrier family 8 (sodium/calcium 


SLC8A1 


T 

1 


exchanger), member 1 






Somatostatin 


SST 


N 


Somatostatin receptor, SSTR1 


SSTR1 


N 


Somatostatin receptor, SSTR2 


SSTR2 




Somatostatin receptor, SSTR3 


SSTR3 


N 


Somatostatin receptor, SSTR4 


SSTR4 


N 

IN 


Somatostatin receptor, SSTR5 


SSTR5 


N 


Sorcin 


SRI 


T 


S0S1 guanine nucleotide exchange factor 


S0S1 


G 


Steroid 5 alpha reductase 1 


SRD5A1 


E 


Steroid 5 alpha reductase 2 


SRD5A2 


E 


Steroid hormone receptor responsive DNA 




G 


elements 






Sterol carrier protein 2 


SCP2 


T 


Succinic semi-aldehyde dehydrogenase 


ssadh 


E 


Sucrase 




E 


Sulfonylurea receptor 


SUR 


G 


Synaptic vesicle amine transporter 


SVAT 


N 


Tachykinin receptor, NK1R 


TACR1 


N 
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Tachykinin receptor, NK2R TACR2 

Tachykinin receptor, NK3R TACR3 

Terminal deoxynucleotidyltransferase TDT 

Thiopurine S-methyltransferase TPMT 

Thrombo poietin TH PO 

Thromboxane A synthase 1 TBXAS1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thymidylate synthase TYMS 

Thymopoietin TMPO 

Thyroid hormone receptor, beta THRB 

Thyroid-stimulating hormone receptor TSHR 

Thyroid-stimulating hormone, alpha TSHA 

Thyroid-stimulating hormone, beta TSHB 
Topoisomerase I 
Topoisomerase II 

Transcription factor 1 , hepatic TCF1 

Transcription factor 2. hepatic TCF2 

Transcription factor 3 TCF3 
Transcription factor binding to IGHM enhancer TFE3 
3 

Transcription factor, TUPLE1 TUPLE1 

Transcription termination factor. RNA TTF1 
polymerase 1 

Transcription tennination factor, RNA TTF2 
polymerase 2 

Transcription termination factor. RNA TTF3 
polymerase 3 

Transferrin TF 

Transferrin receptor TFRC 

Transthyretin TTR 
Tubulin 

Tumour necrosis factor (TNF) receptor TRAF1 
associated factor 1 

Tumour necrosis factor (TNF) receptor TRAF2 
associated factor 2 

Tumour necrosis factor (TNF) receptor TRAF3 
associated factor 3 ^ * ' 

Tumour necrosis factor (TNF) receptor TRAF4 
associated factor 4 

Tumour necrosis factor (TNF) receptor TRAF5 
associated factor 5 

Tumour necrosis factor (TNF) receptor TRAF6 
associated factor 6 

Tumour necrosis factor alpha TNFA 

Tumour necrosis factor alpha receptor TNFAR 

Tumour necrosis factor beta TNFB 

Tumour necrosis factor beta receptor TNFBR 
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Tumour protein p53 TP53, P53 G 

Tumour protein p63 TP63 G 

Tumour suppresssor gene DRA DRA I 

Ubiquitin G 

Ubiquitin activating enzyme, E1 E 

Ubiquitin B UBB G 

Ubiquitin C UBC G 

Ubiquitin carboxyl-terminal esterase L1 UCHL1 G 

Ubiquitin protein ligase E3A UBE3A E 

UDP-glucose pyrophosphorylase E 

UDP-glucuronosyltransferase 1 ugt1d, UGT1 E 

UDP-glucuronosyltransferase 2 UGT2 E 

Uncoupling protein 1 T 

Uncoupling protein 3 UCP3 T 

Uridine monophosphate kinase UiVIPK I 

Uridine monophosphate synthetase UMPS I 

Uridinediphosphate(UDP)-galactose-4- GALE E 
epimerase 

Vimentin VIM I 

Vitamin B12-binding (R) protein G 

Vitamin D receptor VDR G 

Xanthine dehydrogenase XDH E 

Xeroderma pigmentosum, complementation XPA E 
group A 

Xeroderma pigmentosum, complementation XPB E 
group B 

Xeroderma pigmentosum, complementation XPC E 
group C 

Xieroderma pigmentosum, complementation . E 
group D 

Xeroderma pigmentosum, complementation E 
group E 

Xeroderma pigmentosum, complementation XPF E 
group F 

Xeroderma pigmentosum, complementation ERCC5 E 
group G 

X-ray repair gene XRCC9 G 

' Xylitol dehydrogenase - E 

YY1 transcription factor YY1 G 



2. A set of probes, said probes being antibodies or antibody fragments which 

interact with specific expressed proteins encoded by gene sequences of a group 
of genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes; characterised in that said group is a 
core group of genes consisting of substantially all of the genes defined in claim 
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1. 

3. A set according to claim 1 or 2 in which a minority of said probes for listed genes 
are absent. 

4. A set according to claim 1 or 2 in which a limited number of additional probes are 
present together with substantially all of the probes for the listed genes. 

5. A set according to claim 1 or 2 in which a limited number of probes are replaced 
by probes for non-listed genes. 

6. A set of probes for a core group of genes according to any of claims 1 to 5 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core Hst of genes. 

7. A set according to any of claims 1 to 6 consisting of probes for members of a 
sub-group of the core group. 

8. A set according to any preceding claim in which said probes are in the form of 
an array and are spatially arranged at known locations on a substrate. 

9. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

10. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

11 . A set according to claim 8 or 9 in which said substrate is a semiconductor 
microchip. 

12. A set according to any preceding claim for use in a biological assay for 
detection of said gene variants. 

1 3. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

14. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

15. A medical device including a set according to any of claims 1 to 13 for use in 
an array for detection of differential gene expression levels. 

1 6. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 1) 
in a target group of genes by hybridising a nucleic acid-containing sample 
from said patient or individual to a set according to any of claims 1 and 3 to 
13 and relating the probe hybridisation pattern to said variations. 

1 7. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 2) in a target group of genes by interacting an expressed-protein- 
containing sample fi-om said patient or individual with a set of probes 
according to any of claims 2 to 13 and relating the probe interaction pattern to 
said variations. 

18. Use of a set or device according to any of claims 1 to 13 for the prognosis and 
management of patients suffering from or at risk of adverse events. 
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19. Use of a set or device according to any of claims 1 to 13 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

20. Use of a set or device according to any of claims I to 13 for predicting likely 
therapeutic response and adverse events following the intake of a specific 
drug. 

20. Use of a set or device according to any of claims 1 to 13 for predicting likely 
patterns of symptom clusters (symptom profiles) in disease and the likelihood 
of subsequent, contingent, disease or symptoms. 

21. Use of a set or device according to any of claims I to 13 for general health 
screening, occupational health purposes, healthcare plaiming on a population 
basis and other healthcare management utilisations. 

22. Use of a set or device according to any of claims I to 13 for the development 
of new strategies of therapeutic intervention and in clinical trials. 

23. Use of a set or device according to any of claims 1 to 13 for construction of 
and generation of algorithms for patient and healthcare management. 

24. Use of a set or device according to any of claims 1 to 13 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

25. Use of a set or device according to any of claims 1 to 1 3 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

26. Use of a set or device according to any of claims 1 to 13 for predicting 
optimum configuration/management of thereapeutic intervention. 

27. A method according to claim 16 or 17 in which the identification of gene 
variants is indicative of a higher risk of experiencing adverse events for the 
patient or individual 

28. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to experience adverse events, which method 
comprises: 

i) obtaining DNA or RNA or protein samples fi*om patients or individuals 
diagnosed as suffering firom adverse events; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the adverse events; 

iii) analysing the samples obtained in i) and ii) to identify the poljonorphic 
variations encoded in the core group of genes as defined in any of claims 1 to 7; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the fi'equencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results fi-om v) in order to generate a' 
model for assessing the risk of experiencing adverse events. 

29. A method for assessing whether a given subj.ect will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 28. 

30. A method according to any of claims 16, 17, 28 and 29 wherein at least one 
step is computer-controlled. 

31. An assay suita.ble for use in a method according to any of claims 16, 17, 28 
and 29; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 1 to 7 in a biological sample. 
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32. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual experiencing adverse events; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of die core group of genes as defined in 
claim 1 or 3 to 7 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual experiencing 
adverse events. 

33. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual experiencing adverse events; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 2 to 7 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual experiencing 
adverse events. 

34. A set of probes according to claim 1, wherein the probes are selected fi-om the 
group consisting of oligonucleotides and polynucleotides. 

35. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes which relate to cancer; said probes ^ 
being complementary to DNA and RNA sequences of said group of genes; 
characterised in that said group is a core group of genes consisting of 
substantially all of the following: 

KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



ONCOLOGY GENE LIST 


HUGO gene 


Protein 




symbol 


function 


Absent in melanoma 1 gene 


AIM1 


G 


Actin, alpha, cardiac 


ACTC 


S 


Actin, alpha, skeletal 


ACTA1 


S 


Actin, alpha, smooth, aortic 


ACTA2 


S 


Activin 




G 


Activin A receptor, type 2B 


ACVR2B 


G 


Activin A receptor, type 2-llke kinase 1 


ACVRL1 


G 


Adenomatous polyposis coll tumour supressor 


APC 


G 
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gene 



Adenosine deanninase 


ADA 


F 


Adenosine receptor A1 


ADORA1 


N 


Adenosine receptor A2A 


AD0RA2A 




Adenosine receptor A2B 


AD0RA2B 


IN 


Adenosine receptor A3 


ADORA3 


M 

IN 


Adenyl cyclase 




N 


Adenylate cyclase 1 


ADCY1 


F 


Adenylate cyclase 2 


ADCY2 




Adenylate cyclase 3 


ADCY3 




Adenylate cyclase 4 


ADCY4 




Adenviate cvclase 5 


ADCY5 


p 


Adenviate cvclase 6 


ADCY6 


p 


Adenylate cyclase 7 


ADCY7 


p 


Adenviate cvclase 8 


ADCY8 


p 


Aripnvlfltp rvpls^p Q 


ADCYQ 


CI 

t: 


Adrenergic receptor, alpha 1 


ADRA1 


M 
In 


Adreneraic receotor alDha2 


ADRA2 


M 

IN 


Adrenergic receptor, beta1 


ADRB1 


M 
In 


Adreneraic receotor beta2 


ADRB2 


M 

IN 


Adreneraic receotor betaS 


ADRB3 


M 
IN 


Adrenocorticotroohlc hormone fACTH^ 


ACTHR 




receotor 






Albumin ALB • 

ill WU 1 1 III 1 J #^lB«i^ 


ALB 


T 
1 


Alcohol dehvdrooenase 3 


ADH3 


p 


Aldehyde dehydrogenase 1 


ALDH1 




Aldehvds dshvdroasnase 10 

r *l VI w 1 1 V W 1 1 y VI 1 \A W 1 1 %J w 1 w 


'ALDH10 


p 


Aldehvde dehvdroaenase 2 

fviwix^i ly viw viwi 1 y wi Vi^V4Wi iv4ww ^ 


ALDH2 


p 


Aldehyde dehydrogenase 5 


ALDH5 


F 


Aldehyde dehydrogenase 6 


ALDH6 




Aldehyde dehydrogenase 7 


ALDH7 


F 


Aldosterone receptor 


MLR 




alpha tectorin 


TECTA 


G 


alphal -antitrypsin 


PI 


F 


alpha-actinin 2 


ACTN2 


G 


alpha-actinin 3 


ACTN3 


G 


Alpha-fetoprotein 


AFP 


G 


alpha-synuclein 


SNCA 




Amphiregulin 


AREG 


G 


Amyloid beta A4 precursor protein 


APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Androgen receptor 


AR 


G 


Angiopoietin 1 


ANGPT1 


G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR2 


T 


Angiotensinogen 


AGT 


E 
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Annexin 1 


ANX1 


1 

T 

1 


Antidiuretic hormone receptor 


ADHR 


Antithrombin ill 


AT3 


P 


AP-2, alpha 


TFAP2A 


G 


AP-2, beta 


TFAP2B 


G 


AP-2, gamma 


TFAP2C 


G 


Apaf-1 




s 


Apoptosis antigen 1 


APT1 


1 


Apoptosis antigen iigand 1 


APT1LG1 


1 


Apoptosis-inducing factor 


AIF 


1 


Apurinic endonuciease 


APE 


E 


Arginine vasopressin 


AVP 


N 


Arginosuccinate synthetase 


ASS 


E 


Aryl hydrocarbon receptor 


AHR 


T 


Aryl hydrocarbon receptor nuclear translocator ARNT 


T 


Asparagine synthetase 


AS 


E 



Aspartate receptor fy| 
Ataxia telangiectasia complementation group D ATD, ATDC G 



Ataxia telangiectasia gene, AT 


ATM 




ATP cobalamin adenoxyltransferase 




P 


ATP sulphurylase 


atpsk2 




ATP-binding cassette transporter 7 


ABC7 


1 
1 


Atrial natriuretic peptide 


ANP 


G 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor.B 


NPR2 


G 


Atrial natriuretic peptide receptor C 


NPR3 


G 


Atrophin 1 


DRPLA 


G 


Bagpipe homeobox. drosophila homolog of, 1 


BAPX1 


G 


B-cell CLL/lymphoma 1 


BCL1 




B-cell CLL/lymphoma 1 0 


BCL10 




B-cell CLL/lymphoma 3 


BCL3 




B-cell CLL/lymphoma 4 


BCL4 




B-cell CLL/lymphoma 5 


BCL5 




B-cell CLL/lymphoma 6 


BCL6 




B-cell CLL/lymphoma 7 


BCL7 




B-cell CLL/lymphoma 8 


BCL8 




B-cell CLL/lymphoma 9 


BCL9 




BCL2-associated X protein- . 


BAX 


G 


BCL2-related protein A1 


BCL2A1 


G 


Beckwith-Wiedemann region 1A 


BWR1A 


G 


Benzodiazepine receptor 




N 
1 


beta 2 microglobulin 


B2M 


beta-endorphin receptor 




N 


beta-synuclein 


SNCB 


N 


Bleomycin hydrolase 


BLMH 


E 


Bone morphogenetic protein. BMP1 


BMP1 


G 


Bone morphogenetic protein, BMP2 


BMP2 


G 


Bone morphogenetic protein, BMP3 


BMP3 


G 
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Bone morphogenetic protein, BMP4 BMP4 G 

Bone morphogenetic protein, BMP5 BMP5 G 

Bone morphogenetic protein, BMP6 BMP6 G 

Bone morphogenetic protein, BMP7 BMP7 G 

Bone morphogenetic protein, BMP8 BMP8 G 

Bradykinin receptor B1 I 

Bradykinin receptor B2 I 

Brain derived neurotrophic factor BDNF G 

Brain derived neurotrophic factor (BDNF) BDNFR G 
receptor 

Branched chain aminotransferase 1 , cytosolic BCAT1 E 

Branched chain aminotransferase 2. BCAT2 E 
mitochondrial 

BRCA1 -associated RING domain gene 1 BARD1 G 

Breakpoint cluster region BCR G 

Breast cancer 1 BRCA1 G 

Breast cancer 2 BRCA2 G 

Breast cancer, ductal. 1 BRCDl G 

Breast cancer, ductal, 2 BRCD2 G 

Bruton agammaglobulinaemia tyrosine kinase BTK G 

C1 inhibitor E 

Cadherin E CDH1 G 

Cadherin EP G 

Cadherin N CDH2 G 

Cadherin P CDH3 G 

Calbindin 1 CALB1 G 

CalbindinD9K 'CALB3 G 

Calcitonin receptor /Calcitonin gene-related CALCR N 
peptide receptor 

Calcitonin/Calcitonin gene-related peptide CALCA N 
alpha 

Calcium channel, voltage-dependent, alpha 1 F CACNA1F N 
subunit 

Calcium channel, voltage-dependent, Alpha- CACNA1B N 
1B(CACNL1A5) 

Calcium channel, voltage-dependent, Alpha- CACNA1 C N 
1C 

Calcium channel, voltage-dependent, Alpha- CACNA1D N 
1D 

Calcium channel, voltage-dependent, Alpha- CACNA1E N 

1E(CACNL1A6) 

Calcium channel, voltage-dependent, Alpha- CACNA2 N 
2/delta 

Calcium channel, voltage-dependent. Beta 1 CACNB1 N 

Calcium channel, voltage-dependent, Beta 3 . CACNB3 N 

Calcium channel, voltage-dependent, L type, CACNA1S N 
alpha 1S subunit 

. Calcium channel, voltage-dependent, CACNG2 N 
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Neuronal, Gamma 

Calcium channel, voltage-dependent, P/Q CACNA1A 



type, alpha 1A subunit 




Calcium channel voitaae-deoendent T-tvoe 




Calmodulin 1 


CALM1 


Calmodulin 2 


CALM2 


Calmodulin 3 


CALM3 


Caimodulin-dependant protein kinase II 


CAMK2A 


Calnexin 


CANX 


Carbonic anhydrasie 3 


CA3 


Carbonic anhydrase 4 


CA4 


Carbonic anhydrase, alpha 


CA1 


Carbonic anhvdrase beta 




Cardiac-specific homeobox, CSX 


CSX 


Cartilaae-hair hvooolasia aene 


CHH 


Casoase 1 


CASP1 


























Caspase 7 


CASP7 


Caspase 8 


CASP8 


Caspase 9 


CASP9 


Catenin, beta 


CTNNB1 


CD1 


GDI 


CD10 


CD10 


CD4 


CD4 


CEA 




Cell adhesion molecule, intercellular, ICAM 


ICAM1 


Cell adhesion molecule, leukocyte-endothelial. LECAM1 


LECAM (CD62) 




Cell adhesion molecule, liver, LCAM 


LCAM 


Cell adhesion molecule, neural, NCAM1 


NCAM1 


Cell adhesion molecule, neural, NCAM120 


NCAM120 


Cell adhesion molecule, neural, NCAM2 


NCAM2 


Cell adhesion molecule, platelet-endothelial, 


PECAM1 


PECAM 




Cell adhesion molecule, vascular, VCAM 


VCAM1 


c-erbB1 


ERBB1 


c-erbB2 


ERBB2 


c-erbB3 


ERBB3 


c-erbB4 


ERBB4 


Ceruloplasmin precursor 


CP 


Chemokine receptor CXCR1 


CXCR1 


Chemokine receptor CXCR2 


CXCR2 


Cholecystokinin 


CCK 
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Cholecystokinin B receptor 


CCKBR 


N 


Ciliary neurotrophic factor (CNTF) 


CNTF 


G 


Ciliary neurotrophic factor (CNTF) receptor 


CNTFR 


G 


c-kit receptor tyrosine kinase 




G 


Clathrin 




T 


Clusterin 


CLU 


G 


Collagen IV alpha 4 


COL4A4 


S 


Collagen IV alpha 5 


COL4A5 


s 


Collagen IV alpha 6 


COL4A6 


s 


Colony-stimulating factor 1 


CSF1 


G 


Colony-stimulating factor 1 receptor 


CSF1R 


G 


Colony-stimulating factor 2 


CSF2 


G 


Colony-stimulating factor 2 alpha receptor 


CSF2RA 


G 


Colony-stimulating factor 2 beta receptor 


CSF2RB 


G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stimulating factor 3 receptor 


CSF3R 


G 


Complement component C1 inhibitor 


CINH 




Complement component C1qa 


C1QA 


1 


Complement component C1 qb 


C1QB 


1 


Complement component C1qg 


C1QG 




Complement component C1r 


C1R 


1 


Complement component C1s 


C1S 




Complement component C2 


C2 


1 


Complement component C3 


C3 




Complement component C4A 


C4A 




Complement component C4B 


C4B 


1 


Complement component C5 


C5 


1 


Complement component C6 


C6 


1 


Complement component C7 


C7 


1 


Complement component C8 


C8B 


1 


Complement component C9 


C9 


1 


Complex III 




E 


Core-binding factor, alpha 1 


CBFA1 


G 


Core-binding factor, alpha 2 


CBFA2 


G 


Core-binding factor, beta 


CBFB 


G 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


c-src tyrosine kinase 


CSK 


G 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclin A 


CCNA 


G 


Cyclin B 


CCNB 


G 


Cyclin C 


CCNC 


G 


Cyclin D 


CCND1 


G 


Cyclin E 


CCNE 


G 


Cyclin F 


CCNF 


G 


Cyclin-dependent kinase 1 


CDK1 


G 


Cyclin-dependent kinase 10 


CDK10 


G 


Cyclin-dependent kinase 2 


CDK2 


G 
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Cvclin-deDendent kinase 3 




G 


Cycl in-dependent kinase 4 


rnK4 

V-/ L-/r\*T 


G 


Cvclin-deoendent kina^p S 

N^y Willi viwi^wiiudiL r\it iciow w 




G 


Cvclin-deoendent kinase 6 




G 


Cvclin-denpndpnt kina^P 7 


001^7 


G 


Cvclin-deoendent kinase 8 




G 


Cvclin-denendent kinase Q 

v^y^lil 1 Ww|^wl IWwl 1% f\il IQww w 




G 


Cvclin-denendent kinase inhihitnr 1A 


pnk'Nii A 


G 


CIP1) 






Cvi^lin-denendent kinase inhibitor 1 R ^P97 




G 


rxin 1 J 






r^wHin-^en^nHenf kinsico inhrHifr^r ir^ ^Pf>7 




G 








Vt^yuiii i-uc^ci iuc7i 11 iviiiadc? liiiliUllUi ^/A ^piOi 




G 






G 


r^v/rlnnwnenace i 




E 


r^v/plonYvnenfl^p 0 




E 


nYPiiAi 

O 1 r 1 \r\ I 


OYrl 1 AT 


E 


CYP11B1 

w 1 r 1 1 LJ 1 


PVDi 1 Di 


E 


PYP11R9 




E 


PYP17 


UYrI / 


E 


w T 1 1 57 




E 


PYP1 A1 

w 1 1 1 r\ I 


UYr 1 A 1 


E 


PYP1 A9 


OVD-I AO 


E 


PYP1R1 
w T r 1 D i 


UYP ibl 


E 


PYP91 


PVDO-I 

L/YPZl 


E 


nYP94 
w 1 1 


■ r^VDOyf 


E 


CYP27 


PVDOT 


E 


CYP27R1 


Dnno 


E 


CYP2A1 


PVPOA 1 


C 


CYP2A13 


PYP9A1'5 


c 


CYP2A3 


PVDOA*^ 
O T n^Ao 


C 


CYP2A6V2 


O T "ZADVZ 


E 


CYP2A7 


o T r ^A f 


r" 
C 


CYP2B6 


PYP9RR 
V-/ T nZDD 


c 


CYP2C18 




c 


CYP2C19 


PYP9P1Q 


h 


CYP2C8 


PYPOPft 


h 


CYP2C9 


PYP9PQ 


b 


CYP2D6 


PYPone 


b 


CYP2E1 


CYP2E1 

i 1 1 




CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


CYP4A11 


CYP4A11 


E 
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CYP4B1 eYP4B1 E 

CYP4F2 CYP4F2 E 

CYP4F3 CYP4F3 E 

CYP51 CYP51 E 

CYP5A1 CYP5A1 E 

CYP7A CYP7A E 

CYP8 CYP8 E 

Cystathionase CTH E 

Cystathione beta synthase CBS E 

Cystic fibrosis transmembrane conductance CFTR N 
regulator, CFTR 

Cytidine deaminase CDA E 

Cytidine-5-prime-triphosphate syntiietase CTPS E 

Cytochrome a E 

Cytochrome c E 

Cytochrome c oxidase, MTCO E 

Cytokine-suppressive antiinflammatory drug- CSBP1 | 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 | 
binding protein 2 

Defender against cell death 1 DAD1 G 

Deleted in colorectal carcinoma DCC G 

Deleted in malignant brain tumours 1 DMBT1 G 

Deoxycytidine kinase DCK E 

Deoxyuridine triphosphatase; dUTPase E 

Desert hedgehog, dhh G 

Dihydrofolate reductase DHFR E 

DihydrolipoyI dehydrogenase E 

Dihyropyrimidine dehydrogenase DPYD E 

DM-Kinase DMPK E 

DNA damage binding protein, DDB1 DDB1 S 

DNA damage binding protein, DDB2 DDB2 S 

DNA directed polymerase, alpha POLA E 

DNA glycosylases E 

DNA helicases E 

DNA Ligase 1 LIG1 E 

DNA methyltransferase DNMT E 

DNA polymerase 1 E 

DNA polymerase 2 E 

DNA polymerase 3 E 

DNA primase E 

DNA-damage-inducible transcript 3 DDIT3 S 

DNA-dependant RNA polymerase E 

DOPA decarboxylase DDC . E 

Dopamine receptors D1 DRD1 N 

Dopamine receptors D2 DRD2 N 

Dopamine receptors D3 DRD3 N 

Dopamine receptors D4 DRD4 n 
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Dopamine receptors D5 


DRD5 


M 
IN 


Dynamin 


DNM1 




Dynorphin receptor 




M 
IN 


Dysferlin 


DYS. DYSF 


c 


Dyskerin 


DKC1 


c 
o 


EB1 




\D 


Endoglin 


ENG 


Q 
O 


Endothelin 1 


EDN1 


M 
IN 


Endothelin 2 


EDN2 


M 
IN 


Endothelin 3 


EDN3 


M 
IN 


Endothelin converting enzyme 


ECE1 


M 
IN 


Endothelin receptor type A 


EDNRA 


M 
IN 


Endothelin receotor tvoe B 




Kl 
IN 


Enolase 


FN01 


C 

c 


Eohrin receotor tyrosine kinase A 


EPHA 


VJ 


Eohrin receotor tyrosine kinase B 


FPHR 


o 


Eoidermal orowth factor 




ri 

V3 


Eoidermal arowth factor receotor 


FGFR 




Estrogen receptor 


ESR 




Eukarvotic initiation translation factor 


EIF4F 


o 


EWS RNA-binding protein 


EWSR1 




Excision repair complementation group 1 


ERCC1 


c 


protein 






Excision reoair comolementation orouo 2 


ERCC2 


c 
c 


□rotein 






Excision reoair comDlementatinn nmiin 9 






protein 






Excision repair complementation group 4 


ERCC4 


F 


protein 






Excision repair complementation group 6 


ERCC6 


F 


protein 






Exostosin 1 


EXT1 


s 


Exostosin 2 


EXT2 


C 

o 


FADH dehydrogenase 




F 


Fanconi anemia, complementation group C 


FANCC 


T 
1 


Fanconi anemia, complementation group D 


FANCD 


T 
1 


Fc fragment of igG, high affinity lA, receptor for FCGR1 A 


ri 
o 


Fc fragment of IgG. low affinity 1 la, receptor for FCGR2A 




(CD32) 






Fc fragment of IgG, low affinity Ilia, receptor for FCGR3A 




(CD16) 






Ferrochelatase 


FECH 


E 


Fibrillin t 


FBN1 


G 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


FN1 


G 
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FOLR 


G 


1 Olllwiv? oUiiiuiaiiiiy null nunc 


FSHR. 0DG1 


G 


r0iilCl6 siirnuiaiing normunt?, ron 


FSHB 


G 


rOlllCUiar lyrnpnOiTla VariaiU UaliOHJV/auun 1 


FVT1 


1 
1 


rorKnSau rnauuornyuoai uuiiia yoiic 


FKHR 


G 


rOrKnGaa iranbunpuuii laoiui i*t 


FKHL14 


G 


rorKrlBaQ iranscripiion lauior ( 


FKHL7 




riicosy lira nsre rase z 


FUT2 


T 
1 


rucosyitransTerase o 


FUT3 


T 
1 


G/T mismatcn Dinaing proiein 


HTRP MSHfi 




GABA receptor, aipna i 


t^ARRAI 
or^D r\rA 1 


N 


oAdA receptor, aipna z 


GABRA2 


N 


vjAdA recepior, aipna o 


GABRA3 


N 


GABA receptor, aipna 4 


nARRA4 


IN 


GABA receptor, alpha 5 




NI 
IN 


GABA receptor, aljaha 6 


GABRA6 


N 

IN 


GABA receptor, beta 1 


GABRB1 


IN 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


IN 


GABA receptor, gamma 1 


GABRG1 


M 
In 


GABA receptor, gamma 2 


GABRG2 


IN 


GABA receptor, gamma 3 


GABRG3 


M 
In 


Gadd45 (growth arrest & DNA-damage-inducible protein) 


E 


Galactosyltransferase 1 


GT1 


G 


Galactosyltransferase, alpha 1,3 


GGTA1 




Galactosyltransferase, beta 3 


B3GALT 


G 


Gastrin 


GAS 




Gastrin releasing peptide 


GRP 


T 
1 


Glioma chloride ion channel, GCC 




G 


Glucagon receptor 


GCGR 


G 


Glucagon synthase 


GRL 


T 


Glucocorticoid receptor 


G 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 
i ^ 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 

1 N 


Glutamate receptor 7 


GLUR7 


N 

IN 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 

IN 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutathione 


GSH 


T 


Glutathione S-transferase mu 1, GSTM1 


GSTM1 


E 


Glutathione S-transferase theta 1 , GSTT1 


GSTT1 


E 


Glutathione S-transferase. GSTZ1 


GSTZ1 


E 
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Glvcer3ldehvde-3-DhosDhate dehvdroaenase 


GAPDH 


c 
c 


GAPDH 






GIvcerol kinase 


GK 


c 


GIvcinamide ribonucleotide fGAR) 


GART 


c 

C 


tra n sfoimvlasfi 






V7iyOillC IC;^v7)JlUI« Cii|JIIgI 


0\ RA9 


N 


GIvcinp rpppntor hpta 




IN 


filvninp transDortpr 


Gl YT 


Kl 
N 


C^lx/niran ^ 






r^on^iHritronin rplpaQinn h/^rmnnp 


r^MPu 
\jiNr\n 


G 


ouiiduuiiupiri itsicdoiiiy nurrnori6 r6C6pior 


VjINKnK 


G 


Rrnwth fartnr rpcpntnr-hniinri nrhtoin 9 


GRR9 




rnrnwth hrirmnnp 1 


GW1 
on 1 


G 


(^rnwth hrimnnnp 0 /nlAr^pnt9l^ 




G 


fnTowth hnrmnnp rpppntnr 

^IwWill llWIIIiVJllw l^wwlJlUI 


onr\ 


G 


Growth hormnnp rplpa^inn hnrmnnp /^^HRH^ 


GMRM 




Growth hormone rplpa^inn hnrmnnp vp^r^rArw 


GMRMR 
onrxiirx 


<^ 


Growth/rliffprpntiAtinn \^c\c\t ^ 






Grnwth«rpnt]lfltpri nrntpin nrpptircnr r^PO 


GRH 


1 


GTPp^p-j^rtiv^itlnn nrntpin t^AP 


RAO A i 




Giisininp ni iplpntiHp-hinrlinn nmfpin ainho 
wuciiiiiic 1 luoicuiiucijii lull ly piwlclll, dlfjlla 


GNJAM 
vjIMMI 1 


K.I 


inhihitinn ^irtivifv nnl\/npnfiHp i r^NIAM 






Gimninp nitplpntirlp*HinHinri nmfpin oinkio 
vjudiiii ic 1 iuuidJiiuc9*uiiiuiliy fJiULciii, al|Jilcl 


(^MAI9 


Kl 

IM 


inhihitinn nnlwnpntiHp 0 CXV\ti.\0 






Giifinlnp niidpntiHp^Kinrlinn nrntpin olnhci 
vsuaiiiiic; 1 iuUiCv.iLiuc*iJii lUii ly pfUlclll, cupild 


r^MAi') 


Kl 

N 


inhihitinn artivitv nnlvnpntiHp ^ GWAI^ 
iiiiiiuiiiii^ ciirfUviLy pvjiypcpiiuc o, oiNrxio 






GiiJ^ninp niip|pntiHp-»hinHinn nrntpin alnho 


TiKIAQI 


Kl 


^timiil^itinn ^r*\\\A\\s nnl\/npntirlp r^MAQi 






GiiAninp nimlpntiHPi.hinHinn nmtpin sinha 

WUCIIIIIIC 1 lUUlCUilUCT^LJII lull ly ^IULC7lli, dl|Jlld 


GWAQ9 


Kl 

IM 


^timiilfltinn flptivitv nnlx/npntirip GMA^9 






Gn^ininp ni idpntiHp-hinHinn nrntpin alnha 

VJUCilllllO 1 lUWICwLIUCT'UII lull IM iJiwLOlll, diUild 


rjMACO 
OIMMOO 


Kl 

N 


^timulfltinn aptivitv nnlvnpntirip GMA^*^ 






Guanine nuGleotide-btndino nrntpin ;)lnhp 

^i'Uai III Iw 1 lUwIwWLIUw L^ll lUII lU UlWlwlll| OIUI ICl 




M 
IN 


stimu latino activitv nolvnpntidp GN AS4 






Guanine nucleotide-bindinn nrntpin n 




KJ 
IN 


Dolvnentide 






Guanvlate kinase 




c 

C 


H/+\ Kr+)-ATPase " 


ATP4R 


IN 


Hairless 


HR 


f> 


MpIa tiimnr QiinnrpQQinn nono 
1 icia luiiiui ou|j|jicooiuii yc^iic 


n 1 o 1 


r\ 


Heoarin bindina Goidermal ornwth i7\r\c\T 

i iw^ui II 1 i^iiivjiii^ w^iu^i 1 1 icii ^iwvviii lawiwi 


HRPGF 


n 


Hepatitis B virus integration site 1 


HVBS1 


1 


Hepatitis B virus integration site 2 


HVBS6 


1 


High mobility group protein C 


HMGIC 


G 


High nnobility group protein Y 


HMGIY 


G 


Histamine receptors. H1 




N 


Histamine receptors. H2 




N 


Histamine receptors. H3 




N 



wo 99/64627 



PCT/GB99/01780 . 



427 



HLH transcription factor HAND1 


HANOI 


G 


HLH transcriDtion factor HAND2 


HAND2 




HMG-CoA reductase 


HMGCR 

1 IIVI^^X^I * 


P 


HMG-CoA synthase 


HMGCS2 


P 


Homeobox fHOX^ aene A13 


HOXA13 




Homeobox 1 1 


HOX11 




Homeobox HB24 


HLX1 


o 


HnmnnpntiQ^tP 1 ^ Hiny\/npn9se 


HGr^ 

11 VjL/ 


c 


Mnrmnnp-QPfiQitix/A linsQA 
riui 1 1 lui ic^oci loiLi VC7 ii^dOw 


noL 




WQQR ronlir^atirin nrnfpin 




c 


Hiim^n nlflppnt^il Iflrtnnpn 
iiuiiiciii fjiai^d iicii luoiu^di 


r^H1 




IhfM^i ir*laneiHo Hinhf^Qnhsifp rpHi ir*frsi<sp 

lUUI lUwldJolUC? Uipi lUOfJi Idle ICUUULClOC 






iiNdrwo yoiic? 


1 rxrAix wo 




inniuin, dipno 


IKILJ A 




InHiKin Hpt£i A 


INHRA 


ri 
\j 


IllllliJiriy Uc:;Ld D 


iiNriDD 


r> 

o 


Inhihin hpt^i C\ 


INHBC 




lnn<iitnl 1 A ^-trinhn<?nh?itp rprpntor ^ 


1 1 r r\o 




Inci ilin 
II lauiii 1 


IINw 




llloUIIII i CW^CpLWI 






IrtQitlin-liWp nrnxA/th fflptnr 1 

II lOUIll 1 llfxw wlUVvLll ICIwiwI 1 


IGF1 

IV^I 1 




illdUllli IIIVC yiUWlll IdWlVJI 1 ld,#C^LWI 


IGF1R 




I net ilin-liU'o nm\A/th fspt/^r ^ 

II lOUIIII^IIFVC? yiUWLII IdUlfJI £m 


1 Wi ^ 




lllOUIlll*lii\C7 yiUWLII IdVifLUI ^ ICrWCplUI 


IGF9R 


o 


iiiicyiiii udd 1 


ITGR1 
i 1 yjo 1 




Intpnrin Hpts) ^ 

llllC^IIM UCld 4U 


1 1 V3u^ 




iiiic^iiii udd w 


■ITGR3 




Intpnrin hpts 

IlliCyiill UClO *T 


ITGR4 

1 1 V?0'T 




Intpnrin hpt^ R 

IlllCyilll UCld \J 


ITGB5 

1 1 \JO\J 


o 


Intpnrin hpta fi 


ITGRfi 




llUcyilil Ucld / 


1 1 OD f 


1^ 


inieynn, diprid i 


iTriAi 

1 1 \Dr\ 1 


/> 


Intpnrin ainh^i 0 
iiiLcyiiii, difjiid ^ 


ITGA2 




Intpnrin slnha 4. 


ITGA4 


O 


Intpnrin plnh^ ^ 


ITGA5 

1 1 W/Aw 




Intpnrin ^inh^ R 

II 11^^ 1111} alalia \j 


ITGA6 

1 1 \jrwj 




Ihtenrin r^lnha M 


ITGAM 


G 


Interferon aloha ' ' 

II Hwi 1 wl wl 1 Ull^l 1 wl 


IFNA1 




Interferon beta 

ill b^^l 1 \^l ^/l 1 


IFNB 




Interferon namma 

1 1 ifcwi iwi Wl 1 ucii 1 II 1 ici 


IFNG 




Interferon aamma receotor 1 


IFNGR1 


1 


Interferon gamma receptor 2 


IFNGR2 




Interferon regulatory factor 1 


IRF1 




Interferon regulatory factor 4 


IRF4 




Interleukin(IL) 1 receptor 


IL1R 




Interleukin(lL) 1, alpha 


IL1A 




Interleukin(IL) 1, beta 


IL1B 




Interleukln(IL) 10 


IL10 
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Interieukin(IL) 10 receptor 
lnterleukin(IL)11 
Interteukin(IL) 1 1 receptor 
lnterleukin(IL)12 
Interleukin(IL) 12 receptor, beta 1 
Interleukin(IL) 13 
Interleukin(IL) 13 receptor 
Interieukin(IL) 2 

Interleukin(IL) 2 receptor, alpha 
Interleukin(IL) 2 receptor, gamma 
Interleukin(IL) 3 
Interleukin(IL) 3 receptor 
Interleukin(IL) 4 
Interieukin(IL) 4 receptor 
Interleukin(IL) 5 
Interleukin(IL) 5 receptor 
Interleukin(IL) 6 
Interleukin(IL) 6 receptor 
Interleukin(IL) 7 
Interieukin(IL) 7 receptor 
interieukin(IL) 8 
Interleukin(IL) 8 receptor 
Interleukin(IL) 9 
Interieukin(IL) 9 receptor 
Interleukin(IL) receptor antagonist 1 
Janus kinase 1 
Janus kinase 2 
Janus kinase 3 
Laminin 5, alpha 3 
Lamlnin 5, beta 3 
Laminin 5, gamma 2 
Laminin M 
Laminin receptor 1 
Latent transforming growth factor-beta 
protein 2 
Leptin 

Leptin receptor 
Leukaemia inhibitory factor 
Leukaemia inhibitory factor receptor 
Leukotriene A4 hydrolase 
Leukotriene B4 receptor 
Leukotriene C4 receptor 
Leukotriene D4/E4 receptor 
LH/choriogonadotropin (CG) receptor 
LIM homeobox protein 1 
LIM homeobox protein 2 
LIM homeobox protein 3 
LIM homeobox protein 4 



IL10R 

IL11 

IL11R 

IL12 

IL12RB1 

IL13 

IL13R 

IL2 

IL2RA 

IL2RG 

IL3 

IL3R 

iL4 

IL4R 

IL5 

IL5R 

IL6 

IL6R 

IL7 

IL7R 

IL8 

IL8R 

IL9 

IL9R 

IL1RN, IL1RA 



JAK1 G 

JAK2 G 

JAK3 G 

LAMAS G 

LAMB3 G 

LAMC2 G 

LAMM G 

LAMR1 G 

binding LTBP2 G 

LEP G 

LEPR G 

LIF G ^ 

LIFR G 



LHCGR G 

LHX1 G 

LHX2 G 

LHX3 G 

LHX4 G 
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Limbic associated membrane protein 
LIM-domain only protein 1 
LIM-domain only protein 2 
LIM-domain only protein 3 
I.IM-domain only protein 4 
Lipoma-preferred partner gene 
Lipoxygenase 12 (platelets) 
Lipoxygenase 5 (leukocytes) 
Long QT-type 2 potassium channels 
Lowe oculocerbrorenal syndrome gene 
Luteinizing hormone-reieasing hormone 
Luteinizing homfione-releasing homnone 
receptor 

Lymphoblastic leukemia derived sequence 1 

Lymphocyte-specific protein tyrosine kinase 

Lymphoid enhancer-binding factor 

Macrophage activating factor 

MAD (mothers against decapentaplegic, 

Drosophila) homologue 3 

MAD (mothers against decapentaplegic, 

Drosophila) homologue 4 

MADS box transcription-enhancer factor 2A 

MADS box transcription-enhancer factor 2B 

MADS box transcription-enhancer factor 2C 

MADS box transcription-enhancer factor 2D 

Malignant proliferation, eosinophil gene 

MARK kinase 1 

MARK kinase 4 

MARK kinase 6 
MARKK kinase 
MAX-interacting protein 1 
MEK kinase. MEKK 
Melanocortin 1 receptor 
Menin 

Methionine adenosyltransferase 

Methionine synthase 

Methionine synthase reductase 

Methylguanine-DNA methyltransferase 

MHC Class I: A 

MHC Class I: B 

MHC Class i: C 

MHC Class I: LMP-2. LMP-7 

MHC Class I: Tap1 

MHC Class II: DP 

MHC Class II: DQ 

MHC Class II: DR 

MHC Class II: Tap2 



LAMP G 

LM01 G 

LM02 G 

LM03 G 

LM04 G 

LPP G 

L0G12 I 

I 

LQT2. KCNH2 T 

OCRL E 

N 
N 

LYL1 I 

LCK I 

LEF-1 G 

MAP I 

MADH3 G 

MADH4 G 

MEF2A G 

MEF2B G 

MEF2C G 

MEF2D G 

MPE I 

•MAPKK1;MEK1 G 

MAPKK4: MEK4; G 
SERK1 

MAPKK6; MEK6 G 

MAPKKK G 

MXI1 G 

E 

MC1R T 

MEN1 G 

MAT1A, MAT2A E 

MTR E 

MTRR E 

MGMT E 



ABCR, TAP1 
HLA-DPB1 



TAP2, PSF2 



wo 99/64627 



430 



PCT/GB99/01780 - 



MHC Class llrCompiementation group A 


MHC2TA 


1 

1 


MHC Class IhComplementation group B 


rfxank 


1 
1 


MHC Class IliCompiementatlon group C 


RFX5 


1 
1 


MHC Class llrCompiementation group D 


RFXAP 


1 
1 


Midline 1 


MIDI 




Mismatch repair gene, PMSL1 


PMS1 


r* 


Mismatch repair gene, PMSL2 


PMS2 




Mltogen-activated protein (MAP) kinase 


MAPK 




Motilin 


MLN 




Msh homeobox homolog 1 


MSX1 




Msh homeobox homoloo 2 


MSX2 

IVI 


. rs 


Mucin 18 


MUC18 


T 


Muscarinic receptor, M1 


CHRM1 

1 II ^1 W 1 1 


IN 


Muscarinic receptor, M2 


CHRM2 


M 


Muscarinic receptor, M3 


CHRM3 


M 

IN 


Muscarinic receptor, M4 


CHRM4 


M 

IN 


Muscarinic receptor, M5 


CHRM5 

wl 1 1 \l VI w 


M 
In 


Mutated in colorectal cancers, MCC 


MCC 




MutL homoloQ 1 


MLH1 


\j 


MutS homoloa 2 


MSH2 




MiitS hnmnlon 3 


iviono 




Mvelln orotein Derioheral 22 

9w 9 y \^ lilt ^> 1 \^ WX^Ii 9 ih#X^t 1 |v V 1 ^rftl flatA* 


PMP22 


e 
o 


Mvelodvsoiasia svndrome 1 aene 


MDS1 




Mveloid leukemia factor-1 


MLF1 


t 
1 


M-appfvltrsn^fprs^^p 1 


MAT1 


c 
b 


N-arptvltran^f prase 2 




c 
c 


NADPH-deoendent cvtnchrnmp P4fiO 




c 
c 


reductase 






Nerve arowth factor 


NGF 




Nerve growth factor receptor 


NGFR 


G 


Neuregulin 


HGL 


G 


Neurexin 




N 
1 ^ 


Neurofibromin 1 


NF1 


G 


Neurofibromin 2 


NF2 


G 


Neurokinin A 


NKNA 


N 


Neurokinin B 


NKNB 


N 

IN 


Neuronal apoptosis inhibitory protein 


NAIP 


1 
1 


Neuropeptide Y 


NPY • 


1 11 


Neuropeptide Y receptor Y1 


NPY1R 

1 V 1 1 1 1 \ 


IN 


Neuropeptide Y receptor Y2 


NPY2R 


IN 


Neurotensin 


NTS 


N 


Neurotensin receptor 


NTSR1 


N 


Neurotrophic tyrosine kinase receptor 1 


NTRK1 


G 


Neutral endopeptidase 




E 


Niacin receptor 




G 


Nodal 


NODAL 


G 


Norrie disease protein 


NDP 


G 


Notch 3 


N0TCH3 


G 
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Notch ligand - jagged 1 


JAG1 AGS 




Nuclear factor kappa beta 


NFKB 


1 
1 


Nuclear factor of activated T cells ^NFAT1 


NFATC 

1 Til n 1 \^ 




complex^ cytosoiic 






Nuclear factor of activated T cells (NFAT^ 


NFATP 




complex, preexisting component 






Nuclear mitotic apparatus protein 1 


NUMA1 

1 ^ ^y IVIl^ 1 


ri 


Nucleoohosmin 


NPM1 

1 Nl IVI 1 


T 

1 


OliaoDhrenin-1 


OPHN1 


ri 
yj 


Oncoaene abi1 


ABL1 


ri 
\j 


Oncnnenp abl2 






Oncoaene aktl 






Onf^nnpnA akt2 


AKT2 

r\r\ 1 Mm 




Onronpnp avl 


AXI 




Oncoaene hcl2 






Onnoapnp hrr/flbl 




o 


Onnoaenp R-lvm 






Onrnnpnp R-raf 






r^nr*r>nono /^IWI 




v3 












o 








Onr'OfiAnA f*Hfl 

Wl iWUyCI 117 Ul iVI 














PI k'l 




Onpnnpn^ PI WO 


PI 


\j 


Oncoaenp pms1 






Onrnnpnp FRR 




o 


Oncoaene FRB2 






Oncoaene ERBA 






Oncoaene PRRAL2 

v^l IwWwwl Iw Lwl \^Ji\^^^ ■ 






Oncoaene ERG ^earlv rennnse aene^ 

V^llwUVJWilw ^1 ^wOl Ijf 1 w|iyvyi Iww ^wliwy 






Oncoaene ETS1 






Oncoaene ETS2 






Oncoaenp PVM 

^^1 IwW^wl Iw i«* V i 1 


EVH 

W V 1 1 


w 


Oncogene fes 






Oncoaene far 




o 


Oncoaene fos 

IW%rfWWI IW Iww 


FOS 




Oncoaene fos 

1 IWV^WWi IW 1 M w 






Oncoaene GLI1 


GLI 




Oncogene GLI2 


GLI2 


G 

w 


Oncogene GLI3 


GU3 


G 


Oncogene gro1 




G 


Oncogene gro2 




G 


Oncogene Ha-ras 


HRAS 


G 


Oncogene hs1 




G 


Oncogene hst 


FGF4 


G 


Oncogene Int1 


WNT1 


G 
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OncogenB int2 


FGF3 




Oncogene int3 


Notch4 




Oncogene int4 


WNT3 




Oncoaene iun 


JUN 




Oncoaene KIT 


KIT, PBT 


r5 


Oncoaene LCO 


LCO 




Oncooene l-mvc 






Oncoaene losa 




0 


Oncoaene Ivn 




0 


Oncoaene maf 






OnfDnpnp ma<?1 




n 


Oncoapnp rnrf2 




n 


Onftnnpnp mHm? 




\j 


Onrnnpnp itipI 




n 

V3 


Oncnnpnp inpt 


IViC 1 




Onnonpnp mo^ 






Onpnnpnp mnl 




1^ 


Oncnnpnp M11M1 

I^L^^CI iC IVIWIVI 1 


Ml IM1 

IViWlVl 1 




Onronpnp mvh 


MYR 

IVI 1 LJ 


rs 
0 


Onpnnpnp m\/p 


IVI 1 \^ 


/I 


Onr*nnpnp n-mvp 




r> 
0 














Onr^nnpnp nim1 

IVAi^V^d IC7 |JII 1 1 1 




/> 


Onrnnpnp ntl-lcp^i 






Oni^nnpnp nvti 








RAF 




Onrnapnp ralh 






Oncnaenp rpl 






Oncoaene ret 


RET 
1 \i_ 1 




Oncoopne r-mvc 






Oncoaene ros 




0 


Oncoaenp R-ras 

iwWUwi Iw i \ 1 aw 






Oncoaene sis 


PDGFB 




Oncoaene ski 

%arl lwwS4wl iw wl\l 






Oncoaene sno 

\yi IV/W^wl Iw wl Iw 




ri 
yj 


Oncoaene soil 






Oncoaene'src 

IVW^wi Iw wl w 






Onronpnp tp91 

S^l lwwMv«l Iw iV/^ 1 






Oncoapnp TFI 

V./I IwWVJwl Iw 1 


U. 1 V w 


V3 


Oncoaene tim 

■ 1 \^\^ 1 1 \^ villi 




ri 


Oncogene vavtrk 




G 


Oncogene v-Ki-ras2 


KRAS2 


G 


Oncogene yes 




G 


Oncogene yuasa 




G 


Ohcostatin M 


OSM 


G 


Oncostatin M receptor 


OSMR 


G 


Opioid receptor, delta 


0PRD1 


N 
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Opioid receptor, l^appa 
Opioid receptor, mu 
Orexin 
Osteopontin 
Oxytocin 

Oxytocin receptor 

Paired box homeotic gene 3 

Paired box homeotic gene 6 

Paired box homeotic gene 7 

Paired-lii<e homeodomain transcription factor 2 

Paired-lil<e homeodomain transcription factor 3 

Parathyroid homnone 

Parathyroid homione receptor 

Parathyroid hormone reiated-peptide 

Parvalbumin 

Patched (Drosophila) homolog, PTCH 
PCNA (proliferating ceil nuclear antigen) 
Peanut-like 1 

Peroxisome proliferative activated receptor, 
alpha 

Peroxisome proliferative activated receptor, 
gamma 

P-glycoprotein 1 
P-glycoprotein 3 
Phenylalanine hydroxylase 
Phosphatase & tensin homolog 
Phosphatidyiinositol glycan, class A 
(paroxysmal noctumal hemoglobinuria) 
Phospholipase A2, group 10 
Phospholipase A2, group 1B 
Phospholipase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2, group 4A 
Phospholipase A2, group 40 
Phospholipase A2, group 5 
Phospholipase A2, group 6 
Phospholipase C epsilon 
Phosphofnannomutase 1 . 
Phosphomannomutase 2 
Plasminogen 

Plasminogen activator inhibitor 1 
Plasminogen activator inhibitor 2 
Plasminogen activator receptor. Urokinase 
Plasminogen activator. Tissue 
Plasminogen activator. Urokinase 
Platelet derived growth factor 
Platelet derived growth factor receptor 
Platelet glycoprotein 1 b, beta 



0PRK1 

0PRM1 

OX 

OPN 

OXT 

OXTR 

PAX3 

PAX6 

PAX7 

PITX2 

PITX3 

PTH 

PTHR1 

PTHrP 

PVALB 

PTCH 

PNUTL1 
PPARA 

PPARG 

PGY1 
PGY3 
PAH • 
PTEN 
PIGA 

PU\2G10 

PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PLA2G5 

PLA2G6 

PMM1 

PI\4M2 

PLG 

PAI1 

PAI2 

UPAR; PLAUR 
PLAT; TPA 
UPA; PLAU 
PDGF 
PDGFR 
GP1BB 



N 
N 
G 
G 
N 
N 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
E 



T 
T 
E 
G 
G 



G' 

G 

E 

E 

E 

S 

E 

E 

G 

G 
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Platelet glycoprotein 1 b, gamma 


GP1BG 


1 
1 


Platelet glycoprotein IX 


GP9 


1 
1 


Platelet glycoprotein V 


GPS 


1 
1 


Potassium inwardly-rectifying channel J1 


KCNJ1 


M 
IN 


Potassium inwardly-rectifying channel J11 


KCNJ11 


Kl 
IM 


Potassium voltage-gated channel A1 


KCNA1 


M 
IN 


Potassium voltage-gated channel E1 


KCNE1 


M 
IN 


Potassium voltage-gated channel Q1 


KCNQ1 


IN 


Potassium voltage-gated channel Q2 


KCNQ2 


Kl 
IN 


Potassium voltage-gated channel Q3 


KCNQ3 


IN 


POU domain, class 1, transcription factor 1 


POU1F1 

* >✓ w III 


Vj 


(Pit1) 






POU domain, class 3, transcription factor 4 


POU3F4 


r> 
\^ 


POU domain, class 4, transcription factor 3 




/-» 
o 


Pre-B-cell leukemia transcrintion factor 1 


1 DA 1 


G 


Preproglucagon 






Preproglucagon 




1 


Prion orotein 




Kl 


Prodvnorohin 






Proaesterone receotor f RU486 bindino 






receotor) 






Prohibitin 


PHR 

1 no 




Prolactin 


PRL 




Prolactin receptor 


PRLR 




Prolactin releasing hormone 


PRH 


G 


Proliferin 


PLF 


G 


Promyelocytic-leukemia gene 


PML 


G 


Proopiomelanocortin 


POMC 


N 


Prophet of Pit1 


PR0P1 


G 


Prostacyclin synthase 






Prostaglandin 15-OH dehydrogenase 


HGPD; PGDH 





Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 
Prostaglandin IP receptor 



Prostate cancer anti-metastasis gene KAI1 


KAI1 


G 


Protein l<inase B 


PRKB 




Protein kinase C, alpha 


PRKCA 


E 


Protein phosphatase 2, regulatory subunit A, 


PPP2R1B 


E 


beta isoform 






Protein tyrosine phosphatase, non-receptor 


PTPN12 


G 


type 12 






Purine nucleoside phosphorylase 


NP 


E 


Purinergic receptor P1A1 




N 


Purinergic receptor P1A2 




N 


Purinergic receptor P1A3 




N 
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Purinergic receptor P2X» 1 


P2RX1 


M 

IN 


Purinergic receptor P2X» 2 


P2RX2 


M 


Purinergic receptor P2X, 3 


P2RX3 


M 
IN 


Purinergic receptor P2X, 4 


P2RX4 


M 
IN 


Purineraic receotor P2X. 5 


P2RX5 


M 
In 


Purineraic receotor P2X 6 


P2RX6 


M 

IN 


Purineraic receotor P2X 7 


P2RX7 


M 

IN 


Purineraic receotor P2Y 1 


. P2RY1 


IN 


Purineraic receotor P2Y 1 1 


P2RY11 


In 




P2RY9 


In 


Rabohilin 




M 
IN 


RAD51 DMA reoair orotein 


RAD51 


r2 






o 






G 


RAn^^ DNA rpoair nrotpin 






RAn^y DMA rpnair nrntpin 






F? A Q-Qccrtpiaf pH nrofpin RAR'^A 
rvrXO'CtooUUIamU pitJlciil, r\r\DOM 


RAR'^A 


Kl 

N 


R ii c-f^ - n ro t P i n 
lAdOTv? pi L/ldl 1 


RA<s 




rvi^ucpiur lyruoific imiicioo \r\ i rvj, iNbiv^L 






Rplovin Mi 


Rl Ki1 




r\eiaxin 


Rl M9 




rxepiiuciiion TaClOr r\ 




C 


r\6piiociiiun Tdulur w 




b 


r\tiunouiooiurna i 


RP1 




r\6unutc* puiu rcucpiwii dipria 


RARA 






RARR 

r\r\r\D 


\D 




RARR 


ri 


Rpf in/^coHicic V.linl^pH ii i\/pnilp 
rACUl lUoUl llOlOi A~lllll\CVJf JUVCIlUc; 


R<% 




Rhahriniri tiimnrs 


SMARCB1 


r> 

V3 


Ribnnijripotidp rpductase RRM 




P 


Rihn^nmal nrntpin \ I'^A 


RPL13A 


\j 


Rihncnmal nrofpin 1 1 7 


RPI 17 




RihnQnmsii nrotpin kinaQP 

rMUlJOVill lldl pil^lCIII WW IMIIdOC 


RPSRKA? 




RIGUI 


RIGUI 




Rim 
rMiii 




Kl 

In 


R\/annriinp t^c^^vAnr 1 ^kplptal 
rxyciiiuuiiic icwcpiwi if or\C7idai 


RYR1 


VP 


S-aripnn^vlmpthinninp dprarhnyvla^p AMD 




p 


SAP AM-a^<>nriatpd nrntpin^ ' 




1 

1 


.^pprptin 

wC7^l dll 1 


SCT 


T 
1 


Spcrptin T^c*^rAc\T f^f^TR 

wCwIdlll ICOCpiwIf Ov/ 1 r\ 


SCTR 


1 


Serine hvdroxvmethvitransferase 


SHMT 


F 


Serine/threonine kinase 1 1 


STK11 


G 


Serine/threonine kinase 2 


STK2 


G 


Serotonin receptor. 5HT1A 


HTR1A 


N 


Serotonin receptor. 5HT1 B 


HTR1B • 


N 


Serotonin recisptor, 5HT1C 


HTR1C 


N 


Serotonin receptor, 5HT1D 


HTR1D 


N 


Serotonin receptor. 5HT1 E 


HTR1E 


N 



wo 99/64627 



PCT/GB99/01780 



436 



Serotonin receptor, 5HT1F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor. 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor. 5HT7 


HTR7 


N 


Signal transducer and activator of transcnption 
1 


STAT1 


G 


Signal transducer and activator of transcription 
2 


STAT2 


G 


Signal transducer and activator of transcription 
3 


STAT3 




Signal transducer and activator of transcription 
4 


STAT4 




Signal transducer and activator of transcription 
5 


STATS 


G 


Signaling lymphocyte activation molecule 


SLAM 


1 

1 


Sine oculis homeobox, drosophila, homolog 1 


SIX1 


w 


Sine oculis homeobox, drosophila, homolog 2 


SIX2 


G 


Sine oculis homeobox. drosophila, homolog 5 


SIX5 


G 


Small nuclear ribonucleoprotein polypeptide N 


SNRPN 


C 

o 


Smoothened (Drosophila) homolog 


SMOH 


G 


Sodium channel, non-voltage gated 1, alpha 


SCNN1A 


1 N 


Sodium channel, non-voltaae aated 1 beta 


SCNN1R 


M 


Sodium channel, non-voltage gated 1 , gamma 


SCNN1G 




Sodium channel, voltaoe aated tvoe V aloha 


SCN5A 


M 
IN 


polypeptide 






Sodium channel, voltage-gated, type 1 , beta 


SCN1B 


IN 


polypeptide 






Solute carrier family 1 (glutamate transporter). 


SLC1A1 




member 1 






Solute carrier family 1 (glutamate transporter). 


SLC1A2 


T 
1 


member 2 






Solute carrier family 12. member 1 


SLC12A1 


T 
1 


Solute carrier family 12,- member 2 


SLC12A2 


T 
1 


Solute carrier family 12. member 3 


SLC12A3 


T 
1 


Solute carrier family 19 (folate transporter), 


SLC19A1 


T 


member 1 






Solute carrier family 25. member 12 


SLC25A12 


T 


Solute carrier family 5 (sodium/glucose 


SLC5A1 


T 


transporter), member 1 






Solute carrier family 5 (sodium/glucose 


SLC5A2 


T 


transporter), member 2 






Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 



transporter), member 5 
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Solute carrier family 5, member 3 


SLC5A3 


T 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 


AMINOBUTYRIC ACID transporter), member 


1 




Solute carrier family 6 (neurotransmitter 


SLC6A3 


T 

1 


transporter, dopamine), member 3 






Solute carrier family 6 (neurotransmitter 


SLC6A2 


T 
1 


transporter, noradrenaline), member 2 






Solute carrier family 6 (neurotransmitter 


SLC6A4 


T 


transporter, serotonin), member 4 






Somatostatin 


SST 


N 


Somatostatin receptor, SSTR1 


SSTR1 


N 


Somatostatin receptor, SSTR2 


SSTR2 


G 


Somatostatin receptor, SSTR3 


SSTR3 


N 


Somatostatin receptor. SSTR4 ' 


SSTR4 


M 

IN 


Somatostatin receptor. SSTR5 


SSTR5 


N 


Sorcin 


SRI 


T 


SOS1 guanine nucleotide exchange factor 


S0S1 


G 


SRY-box 1 1 


S0X1 1 


G 


Stem cell factor 


SCF 


G 


Steroid hormone receptor responsive DNA 




(3 


elements 






Steroidogenic acute regulatory protein 


STAR 


T 
1 


Substance P 




N 


Sulfonylurea receptor 


SUR 


G 


Suppression of tumorigenicity 3 gene 


ST3 


G 


Suppression of tumorigenicity 8 gene 


ST8 


G 


Surfeit 1 


SURF1 


G 


Synapsin 1a & 1b 


SYN1 


N 


Synapsin 2a & 2b 


SYN2 


N 


Synaptic vesicle protein 2 


SV2 


N 


Synaptobrevin 1 


SYB1 


N 


Synaptobrevin 2 


SYB2 


N 


Synaptogyrin 




N 


Synaptophysin 


SYP 


N 


Synaptosomal-associated protein, 25KD 


SNAP25 


N 


Synaptotagmin 1 


SYT1 


N 


Synaptotagmin 2 


SYT2 


N 


Syndecan 1 


SYND1 


G 


Syndecan 2 


SYND2 


G 


Syndecan 3 


SYND3 


G 


Syndecan 4 


SYND4 


G 


Synovial sarcoma gene 1 


SSX1 


G 


Synovial sarcoma gene 2 


SSX2 


G 


Syntaxin 1 


STX1 


N 


Tachykinin receptor. NK1R 


TACR1 


N 


Tachykinin receptor, NK2R 


TACR2 


N 


Tachykinin receptor, NK3R 


TACR3 


N 


Talin 


TLN 


G 
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Talin. TLN S 



T-cell acute Ivmohocvtic leukemia 1 


TALI 


1 
1 
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Transferrin 


TF 


G 


Transferrin receptor 


TFRC 


G 


Transforming growth factor, alpha 
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Transforming growth factor, beta induced 


TGFBI 




Transforming growth factor, beta receptor 2 


TGFBR2 




Translocation in renal carcinoma on 
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chromosome 8 gene 






Tuberous sclerosis 1 
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Tumour necrosis factor (TNF) receptor 


TRAF1 


1 
1 


associated factor 1 






Tumour necrosis factor (TNF) receptor 
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Tumour protein p53 
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Tumour protein, translationally-controlled 1 
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Ubiquitin C 
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Ubiquitin fusion degeneration 1-like 
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Ubiquitin protein ligase E3A 
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Vacuolar proton pump, subunit 1 


VPP1 




Vacuolar proton pump, subunit 3 


VPP3 
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Vasoactive intestinal polypeptide 
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Vasoactive intestinal polypeptide receptor 
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Vitamin B12-binding (R) protein 
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Vitamin D receptor 
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v-myc avian myelocytomatosis viral oncogene 
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Wilms tumour gene 4 


WT4 
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Winged helix nude 


WHN 
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Wiskott-Aldrich syndrome protein 


WASP. THC 
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Xeroderma pigmentosum, complementation 
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group B 






Xeroderma pigmentosum, complementation 
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group C 






Xeroderma pigmentosum, complementation 




E 


group D > 






Xeroderma pigmentosum, complementation 
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group E 






Xeroderma pigmentosum, complementation 
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group F 






Xeroderma pigmentosum, complementation 


ERCC5 


E 


group G 






X-ray repair gene 


XRCC9 


G 


YY1 transcription factor 


YY1 


G 


Zinc finger protein 198 


Z1C198 


S 


Zinc finger protein HRX 


ALL1 


1 



36. A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group 
of genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes; characterised in that said group is 

a core group of genes consisting of substantially all of the genes defined in 
claim 35. 

37. A set according to claim 35 or 36 in which a minority of said probes for listed 
genes are absent. 

38. A set according to claim 35 or 36 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

39. A set according to claim 35 or 36 in which a limited number of probes are 
replaced by probes for non-listed genes. 

40. A set of probes for a core group of genes according to any of claims 35 to 39 
in which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

41 . A set according to any of claims 35 to 40 consisting of probes for members of 
a sub-group of the core group. 

42. A set according to any preceding claim in which said probes are in the form of 
an array and are spatially arranged at known locations on a substrate. 
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43. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip piate(s), for use in a chip 
assay for detection of said gene variants. 

44. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

45. A set according to claim 42 or 43 in which said substrate is a semiconductor 
microchip. 

46. A set according to any preceding claim for use in a biological assay for 
detection of said gene variants. 

47. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

48. . A medical device including a* set according to any preceding claim for use in 

an assay for detection of said gene variants. 

49. A medical device including a set according to any of claims 35 to 47 for use in 
an array for detection of differential gene expression levels. 

50. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 35) 
in a target group of genes by hybridising a nucleic acid-containing sample 
from said patient or individual to a set according to any of claims 35 and 37 to 
47 and relating the probe hybridisation pattern to said variations. 

51. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 36) in a target group of genes by interacting an expressed-protein- 
containing sample fi-om said patient or individual with a set of probes 
according to any of claims 36 to 47 and relating the probe interaction pattern 
to said variations. 

52. Use of a set or device according to any of claims 35 to 47 for the prognosis 
and management of patients suffering from or at risk of developing symptoms 
and consequences of cancer. 

53. Use of a set or device according to any of claims 35 to 47 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

54. Use of a set or device according to any of claims 35 to 47 for predicting likely 
therapeutic response and adverse events following the intake of a specific 
drug. 

55. Use of a set or device according to any of claims 35 to 47 for predicting likely 
patterns of symptom clusters (symptom profiles) in disease and the likelihood 
of subsequent, contingent, disease or symptoms. 

56. Use of a set or device according to any of claims 35 to 47 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

57. Use of a set or device according to any of claims 35 to 47 for the development 
of new strategies of therapeutic intervention and in clinical trials. 

58. Use of a set or device according to any of claims 35 to 47 for construction of 
and generation of algorithms for patient and healthcare management. 

59. Use of a set or device according to any of claims 35 to 47 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
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individuals^ groups, patient cohorts or populations 

60. Use of a set or device according to any of claims 35 to 47 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

61. Use of a set or device according to any of claims 35 to 47 for predicting 
optimum configuration/management of thereapeutic intervention. 

62. A method according to claim 50 or 5 1 in which the identification of gene 
variants is indicative of a higher risk of developing symptoms and 
consequences of cancer for the patient or individual 

63. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop symptoms and consequences of 
cancer which method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from cancer; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the cancer; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in anv of claims 35 to 
41; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing symptoms and consequences of 
cancer. 

64. A method for assessing whether a given subject will be at risk of developing 
symptoms and consequences of cancer, which comprises comparing said 
subject's genotype with a model generated by the method of claim 63. 

65. A method according to any of claims 50, 5 1 , 63 and 64 wherein at least one 
step is computer-controlled. 

66. An assay suitable for use in a method according to any of claims 50, 5 1, 63 
and 64; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 35 to 41 in a biological sample. 

67. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing symptoms and consequences of cancer; said kit 
comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined iri 
claim 35 or 37 to 41 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
symptoms and consequences of cancer. 

68. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing symptoms and consequences of cancer; said kit 
comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
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group of genes as defined in any of claims 36 to 41 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
symptoms and consequences of cancer. 

69. A set of probes according to claim 35, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 

70. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes which relate to CNS dysfunction, 
damage or disease; said probes being complementary to DNA and RNA 
sequences of said group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the following: 
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11 beta hydroxysteroid dehydrogenase 2 


HSD11B2 
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2,3-bisphosphoglycerate mutase 


BPGM 
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2,4-dienoyl CoA reductase 


DECR 
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3 beta hydroxysteroid dehydrogenase 2 


HSD3B2 
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3-oxoacid CoA transferase 
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4-hydroxyphenylpyruvate dioxygenase 
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5,1 0-methylenetetrahydrofolate reductase 
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(NADPH) 
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6-pyruvoyltetrahydropterin synthase 
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Acetoacetyl 2-CoA-thiolase 


ACAT2 
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Acetyl CoA acyltrahsfefase 
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Acetyl CoA carboxylase alpha 
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Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 
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Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 
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Acetylcholine receptor, nicotinic, alpha A3 
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Acetylcholine receptor, nicotinic, alpha A4 
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Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 
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Acetylcholine receptor, nicotinic, alpha A6 
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Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 
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Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 
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Aldosterone receptor 


MLR 


G 


Alpha 2 macroglobulin 
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PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-Galactosidase A 


GLA 


E 



wo 99/64627 



445 



PCT/GB99/01780 



difaidci r\d(j^iuiciiciic uciiyijrUMCiladw 




E 


al Dha-L-I d u ron idase 

Clll^l IGI ka 1 Wl livid WW 


IDUA 


c 
c 


aloha-svnuclein 




M 

IN 


Anninompthvltran<5fArflQp 

r^l 1 III Iwl 1 Iwtl 1 jf lil Gil lOi wl Oww 


AMT 


b 


rM 1 111 iu|.^w^uwiaoc7 i 


/Vi INi Ci ^ 


c 
c 




MOL. 


c 


Amx/iniH hpfa (A.A\ nrppiir^nr nrnfpin-hinHinn 
rAiiiyiLiiLi ucid yry'rj |JiCwLJiOUi {jiV/idll*uillLlillU| 


APRR1 

Mr DD 1 


N 


APRR1 






AmvlniH H^ts A^ nrooiircnr nr/^toin 

AMIiyiUiU UCld /A*t piCwUIOUl plVJlCIII 


APP 


Kl 


rNmyiOlu uoid M*t prccuisoMiive pruisin 


ADt D 


K 1 

N 


Mnyiopcjieun i 


AINior' 1 1 


G 


rMiyiUpUlcUil ^ 


MlNOr^ 1 £, 


G 


rM ly lUlCi loll 1 LrvJi IVc^l III dl^yilio 


APP nr*Di 


E 


rMiyiUicrioii 1 luucpiur i 


Mo 1 r\ 1 


T 


An^i/^foncin rQ^Ar\¥r\r O 

MnyiOLertoin rcccpiur ^ 


Mo 1 


T 


Ml iyiUL6ndir luyci 1 


AnT 

Mo 1 


E 


r\nuQiur6uu riurmuric rsccpior 


AnUD 
AUnK 


T 


MniiinrorniJiri iii 


M 1 O 


E 


AnntinAr^r'^tAln A 1 

r\poiipoproi6in M 1 


A DO A •I 

ArUA 1 


T 


Mpuiipoproxein m ii 


A DO AO 


T 


Aponpoproiein d 


ADOD 


T 


Mpoiipoproiein o i 


ADOOi 

ArULrl 


T 


rNpoiipuproi6in 


ADOOO 

ArUUZ 


T 


rNpoiipoproiein 


Ar L/LfO 


T 


Apoiipoproiein u 


ADOn 

ArUU 


T 


Mpoiipoproiein c 


ADOC 


T 


Mpuiipuproiein n 


ADOU 


T 


Ml und6ic'"bdJic iiuinuiuy ^ 


AQWO 

Monz 


G 


MiyiridSe 


MKol 


E 


MfyiriiriU vaouprc^boiii 


MVn 


N 


Ml yiriuouuofi Idle lydbc^ 


AQI 
MoL 


E 


Miyiriuouuuii Idle? oyiuiicidoc^ 


ACQ 
MOO 


b 


A n/lcM ilf^foea A 

MryioUiiaidSe m 


ADC A 
AKoA 


E 


Aryisulfatase B 
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Aryisulfatase E 
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Aspartoacylase - 


ASPA 
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Aspartylglucosaminidase 


AGA 
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Astrotactin 


ASTN 
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Ataxia telangiectasia complementation group AID, ATDC 
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Ataxia telangiectasia gene, AT 


ATM 
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ATP-binding cassette transporter 7 


ABC7 
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Atrial natriuretic peptide 
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Atrial natriuretic peptide receptor A 


NPR1 
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Atrial natriuretic peptide receptor B 


NPR2 
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Atrial natriuretic peptide receptor C 
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Bagpipe homeobox, drosophila homolog of, 1 BAPX1 

beta-GIucuronidase GUSB 

beta-synuclein SNCB 

Bilirubin UDP-glucuronosyltransferase 

Bloom syndrome protein BLM 

Bradykinin receptor B1 

Bradykinin receptor B2 

Brain derived neurotrophic factor BDNF 
Brain derived neurotrophic factor (BDNF) BDNFR 
receptor 

Butyrylcholinesterase BCHE 
Ca(2+) transporting ATPase, slow twitch ATP2A2 
Cadherin E CDH1 
CadherinEP 

Cadherin N CDH2 
Cadherin P CDH3 
Calbindin 1 CALB1 
Calbindin D9K CALB3 
Calcineurin A1 CALNA1 
Calcineurin A2 CALNA2 
Calcineurin A3 CALNA3 
Calcineurin B 

Calcitonin/Calcitonin gene-related peptide CALCA 
alpha 

Calcium channel, voltage-dependent, alpha CACNA1 F 
1F subunit 

Calcium channel, voltage-dependent, Alpha- CACNA1B 
1B(CACNL1A5) 

Calcium channel, voltage-dependent. Alpha- CACNA1 C 
1C 

Calcium channel, voltage-dependent, Alpha- CACNA1 D 
1D 

Calcium channel, voltage-dependent. Alpha- CACNA1 E 
1E(CACNL1A6) 

Calcium channel, voltage-dependent, Alpha- CACNA2 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 
Calcium channel, voltage-dependent, Beta 3 CACNB3 
Calcium channel, voltage-dependent, L type, CACNA1 S 
alpha 1S subunit 

Calcium channel, voltage-dependent, CACNG2 
Neuronal, Gamma 

Calcium channel, voltage-dependent. P/Q CACNA1 A 
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Calcium channel, voltage-dependent, T-type 
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Calmodulin 2 CALM2 
Calmodulin 3 CALMS 
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Cystatin C CST3 t 

Cystinosin CTNS T 

Cytidine deaminase CDA e 

Cytidine-5-prime-triphosphate synthetase OTPS E 

Cytochrome a E 

Cytochrome c E 

Cytochrome c oxidase, MTCO E 

Cytokine-suppressive antiinflammatory drug- CSBP1 i 
binding protein 1 

Cytokine-suppressive antiinflammatory dmg- CSBP2 | 
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DAX1 nuclear receptor DAX1 | 

Deafness autosomal dominant 5 DFNA5 n 

Deafness dystonia peptide DDP n 

Deleted in malignant brain tumours 1 DMBT1 g 

Delta aminolevulinate dehydratase ALAD E 

Delta-7-dehydrocholesterol reductase DHCR7 E 

. DHEA sulfotransferase STD E 

Diaphanous 1 DIAPH1 N 

Diaphanous 2 DIAPH2 N 

Dihydroiipoamide branched chain DBT N 
transacylase 
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DihydrolipoyI dehydrogenase 2 PDHA E 

DihydrolipoyI transacetylase PDHA E 

Dihydroxyacetonephosphate acyltransferase DHAPAT E 

DNA glycosylases E 
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DOPA decarboxylase DDC E 

Dopamine beta hydroxylase DBH E 
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Dopamine receptors D2 DRD2 N 

Dopamine receptors D3 DRD3 N 

Dopamine receptors D4 DRD4 N 

Dopamine receptors D5 DRD5 N 

Doublecortin. DCX ' DCX ' S 
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Electron-transfering-flavoprotein alpha ETFA 
Electron-transfering-flavoprotein beta ETFB 
Electron-transferring flavoprotein ETFDH 
dehydrogenase 

Emerin EMD 
Empty spiracles (drosophila) homologue 1 EMX1 
Empty spiracles (drosophila) homologue 2 EMX2 

Endobrevin VAMPS 
Endothelin 1 EDN1 
Endothelin 2 EDN2 

Endothelin 3 EDN3 

Endothelin converting enzyme ECE1 

Endothelin receptor type A EDNRA 

Endothelin receptor type B EDNRB 

Enolase EN01 
EnoyI CoA isomerase 
EnoyI CoA reductase 

Enterokinase PRSS7. ENTK 

Ephrin-A EFNA 
Ephrin-B • EFNB 

Epidermal growth factor EGF 

Epidermal growth factor receptor EGFR 

Epilepsy, progressive myoclonic 2 gene EPM2A 

EWS RNA-binding protein EWSR1 
Excision repair complementation group 4 ERCC4 
protein 

Exostosin 1 EXT1 

Exostosin 2 EXT2 

Factor 1 (No. one) F1 

Factor III F3 

Factor IX F9 

Factor V F5 

Factor VII F7 

Factor VIII F8 

Factor X F10 

Factor XI F1 1 

Factor XII F12 

FactorXIII A&'B F13A&F13B ' 
Fanconi anemia, complementation group A FANCA 
Fanconi anemia, complementation group C FANCC 
Fanconi anemia, complementation group D FANCD 

Fibrillin 2 FBN2 

Fibrinogen alpha FGA 

Fibrinogen beta . FGB 

Fibrinogen gamma FGG 

Fibroblast growth factor FGF1 

Fibroblast growth factor receptor 1 FGFR1 

Fibroblast growth factor receptor 2 FGFR2 
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[ 
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InterieiikinnLl 4 recentnr 
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InterieukinnL) 5 
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Intedpuklnni \ R rpppntnr 
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11 ftp 




Interleukin(IL) 7 


IL7 




Interleukin(IL) 7 receptor 


IL7R 




Interleukin(IL) 8 


IL8 




Interleukin(IL) 8 receptor 


IL8R 




Interleukin(IL) 9 


IL9 




Interleukin(IL) 9 receptor 


ILQR 




Interleukin(IL) receptor antagonist 1 


IL1RN, IL1RA 




IP3 kinase 




E 
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Isovaleric arid ClnA. rlphvdrnnonaco 


i\/n 
1 vu 


E 


Kallikrein 3 


X\J\T\0 


1 


Kallman ^vnriromp npnp 1 




G 


Kfitohexokina^p 


r\nl\ 


E 


Kininooen Hinh mnlpriiiAr wptnht 




1 
1 


Kvnijrpnlnpa^jp 

txyi lui^i III iwCioc 




E 


t i ppit aHhpQion mnlpoiilo 


L I UAM 


N 


Laminin 5 ainha 3 

fc~cii i III III 1 \/f cii^i la %j 


1 A^yIA'^ 


G 


L.CI1 1 III III 1 \Jf UXSKCi O 


LAMdo 


G 


L»ciiiiiniii yciiiiiiici £m 


LA IVI 


G 


1 aminin hA 
wdi 1 III 111 1 ivi 


LAMM 


G 


uarninin rccepior i 


LAMR1 


G 


1 afpnt franQforminn nrrwA/th ^Qr»frtr Kofo 
L-aLdii ii di loivJH Mil ly yiUWlii laUlur~L/6la 


1 TDDO 
L 1 dKZ 


G 


hinHinn nrnfoin 0 
Lniiuiiiy fJiuioiii 






L pntin 


1 CD 

Ltr 


G 


1 Pntin rpr*pntor 


LtrK 


G 


1 Ptli^apmia inhihifr»r\/ faofnr 
L.cur\ad{llcl lillllUKUiy laLrlUl 


LIr 


G 


1 Piikapmia'inhihifnrv fsinfor rane^rsinr 
ucufxcid 1 lid iiiiiiuiiuiy idULui icut^uiur 


LIrK 


G 


1 Piii^in 

l-CUI\ll 1 




1 


L.c;ur\uuyic^'op6uiiiu iranscnpi \ 


Lb 1-1 


• 1 


1 PI ll^'Atriono H%/Hrr\loo£^ 

uc?ui\uLiic?nc r\*f nyuruidSS 




1 


i-c;ur\uu ic^nc r\H syninass 


L 1 A4o 


E 


L.c;Lit\uinen6 D*f rocspior 




1 


1 oiii^i^tHono c\/nfKooA 

i-cuisuiriorm D*f synind56 


L 1 d4o 


E 






1 


1 PiilfDtriono c\/nfhQca 

L.cu^uu ic^nc; OH QyniridSS 


L 1 U4o 


E 


1 Pllkntripniak D^/PA ror'ontr\r 
uc?Lir\vjLi Id ic L^'T/Cr icOCpiL/r 




1 


1 !M hriinpnKnv npofoin i 

I.I1VI 1 lUI IICLrULIA piLllCIII i 


LriAJ 


G 


1 IM hrtmPTihov nrotoin 0 
L.IIVI iiwiiicwULiA piuiclil ^ 


1 LIVO 


G 


L IM hnmpnhnY nrnfpin 

L.I1VI 1 IvJil pi\JL"lll O 


LnAo 


G 


LIM hnmpnhoY nrntpin A 


LnA4 


G 


Limbic associatpd mpmhranp nrntpin 

^iiiih^iw oo^V^wlCliwu 1 lid 1 ikJI dl IC7 L/IULCIII 


1 AMP 


G 


LIM-domaln onlv orntpin 1 

k«iivi vjwiiidiii Willy Ul wlwli 1 1 




G 


LIM-domain onlv nrofpin 9 

wiivi VI wi 1 lu II 1 Willy L/l Wlwli 1 ^ 


1 MOO 


G 


LIM-domaln onlv nrotpin 


L.1VIVJO 


G 


LIM-domaln onlv orotain 4 


1 MHA 


G 


LIM-Kinase 1 (LINK-I) 




1 


LlDODrotein rGcentor 1 ow DpnQih/ 


" 1 ni R 


T 


LiooDrotsin Hinh Dpn^itv 

^*^w^l Wkwll 1 1 1 liwi 1 L^wl lOILy 




T 
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T 


Lipoprotein, Low Density 1 




T 
1 


Lipoprotein. Low Density 2 




T 


Lipoprotein, Very Low Density 


VLDLR 


T. 


Low density lipoprotein receptor-related 


LRP 


T 


protein precursor 






Lymphoid enhancer-binding factor 


LEF-I 


G 


MAD (mothers against decapentaplegic, 


MADH4 


G 


Drosophila) homologue 4 
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Malonyl CoA decarboxylase 

Mannosidase, alpha B lysosomal MANB 

Mannosidase, beta A lysosomal MANBA 

Marenostrin MEFV 

Melatonin receptor 1A MTNR1A 

Melatonin receptor 1 B MtNR1 B 

Methylguanine-DNA methyltransferase MGMT 

Methylmalonyl-CoA mutase MUT 

Mevalonate kinase MVK 

Microsomal triglyceride transfer protein MTP 

Microtuble associated protein MAP 

Mismatch repair gene, PMSL2 PMS2 

Molybdenum cofactor synthesis 1 M0CS1 

Molybdenum cofactor synthesis 2 M0CS2 

Monoamine oxidase A MAOA 

Monoamine oxidase B MAOB 

Msh homeobox homolog 2 MSX2 

Mucolipidoses GNPTA 

Muscarinic receptor, M1 CHRM1 

Muscarinic receptor, M2 CHRM2 

Muscarinic receptor. M3 CHRM3 

Muscarinic receptor, M4 CHRM4 

Muscarinic receptor, M5 CHRM5 

Myelin protein peripheral 22 PMP22 

Myelin protein zero MPZ 

Myogenic factor 3 MYF3 

Myogenic factor 4 MYF4 

Myogenic factor 5 MYF5 

Myosin 15 MY015 

Myosin 6 MY06 

Myosin 7A MY07A 

Myotubutarin MTM1 

Na+. K+ ATPase, alpha ATP1 A1 

Na+, K+ ATPase, beta 1 ATP1B1 

Na+, K+ ATPase, beta 2 ATP 1 B2 

Na+, K+ ATPase, beta 3 ATP1 B3 

N-acetylglucosamine-6-sulfatase GNS 

N-acetylglucosaminidase, alpha NAGLU 
NADH dehydrogenase 

NADPH-dependent cytochrome P450 PGR 

reductase 

NB6 

Nebulin NEB 

Necdin NDN 

Nerve growth factor NGF 

Nen/e gro>Arth factor receptor NGFR 

Neural retina-specific gene NRL 

Neuraminidase sialidase NEU 
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Neuregulin HGL G 

Neurite growth-promoting factor 2 MDK N 

Neurite inhibitory protein isj 
Neuroendocrine convertase 1 NEC1 . PCSK1 E 

Neurofibromin 1 NF1 g 

Neurofibromin 2 NF2 g 

Neurofilament protein, heavy NFH s 

Neurofilament protein, NF125 NF1 50 S 

Neurofilament protein, NF200 NF200 S 

Neurofilament protein, NF68 NF68 s 

Neurokinin A NKNA N 

Neurokinin B NKNB |s| 

Neuronal apoptosis inhibitory protein ISIAIP | 
Neuronal molecule-1 I 
Neuronal molecule-1 receptor I 

Neuropeptide Y NPY n 

Neuropeptide Y receptor Y1 NPY1 R n 

Neuropeptide Y receptor Y2 NPY2R N 

Neurotensin NTS n 

Neurotensin receptor NTSR1 N 

Neutral endopeptldase E 

Niemann-Pick disease protein NPC1 j 

Nitric oxide synthase 1 , N0S1 NOS1 E 

Nitric oxide synthase 2, NOS2 N0S2 E 

Nitric oxide synthase 3, N0S3 N0S3 E 

Notch 1 N0TCH1 G 

Notch 2 NOTCH2 G 

Notch 3 NOTCH3 G 

Notch ligand - jagged 1 JAG1 , AGS G 

Nuclear factor l-kappa-B-like gene IKBL j 

Nucleoside diphosphate kinase-A NDPKA E 

Oncogene bcl2 G 

Oncogene GLI1 GLI G 

Oncogene GLI2 GLI2 G 

Oncogene GU3 GU3 G 

Oncogene sis PDGFB G 

Opioid receptor, delta 0PRD1 n 

Opioid receptor, kappa 0PRK1 N 

Opioid receptor, mu 0PRM1 N 

Ornithine delta-aminotransferase OAT e 

Ornithine transcarbamoylase OTC. NME1 E 

Orthodenticle (Drosophila) homolog 1 0TX1 G 

Orthodenticle (Drosophila) homolog 2 0TX2 g 

Otoferlin OTOF N 

Paired box homeotic gene 2 PAX2 G 

Paired box homeotic gene 3 PAX3 G 

Palmitoyl-protein thioesterase PPT T 

Parkin PARK2 N 
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Patched (Drosophiia) homolog, PTCH PTCH 

PeanuMike 1 PNUTL1 

Peptidylglycine alpha-amidating PAM 
monooxygenase 
Peripherin, PRPH 

Peroxisomal membrane protein 1 PXMP1 

Peroxisomal membrane protein 3 PXMP3 

Peroxisome biogenesis factor 1 PEX1 

Peroxisome biogenesis factor 1 9 PEX1 9 

Peroxisome biogenesis factor 6 PEX6 

Peroxisome biogenesis factor 7 PEX7 

Peroxisome receptor 1 PXR1 
Persyn 

Phosphate regulating gene with homologies PHEX 
to endopeptidases on the X chromosome 

Phosphatidylinositol transfer protein PITPN 

Phosphoglucose isomerase GPI 

Phosphoglycerate kinase 1 PGK1 

Phospholipase A2, group 10 PLA2G10 

Phospholipase A2. group 1 B PLA2G1 B 

Phospholipase A2, group 2A PLA2G2A 

Phospholipase A2, group 28 " PLA2G2B 

Phospholipase A2, group 4A PLA2G4A 

Phospholipase A2, group 40 PLA2G4C 

Phospholipase A2. group 5 PLA2G5 

Phospholipase A2, group 6 PLA2G6 
Phospholipase C alpha 
Phospholipase C beta 

Phospholipase C delta PLCD1 
Phospholipase C epsilon 

Phospholipase C gamma PLCG1 

Phosphomannomutase 2 PMM2 
Phosphoribosyl pyrophosphate synthetase PRPS1 

Phytanoyl-CoA hydroxylase PHYH 

Plakophilin 1 PKP1 

Plasminogen PLG 

Plasminogen activator inhibitor 1 PAI1 

Plasminogen activator inhibitor 2 PAI2 
Plasminogen activator receptor, Urokinase UPAR; PLAUR 

Plasminogen activator. Tissue PLAT; TPA 

Plasminogen activator, Urokinase UPA; PLAU 

Platelet derived growth factor PDGF 

Platelet derived growth factor receptor PDGFR 

Platelet-activating factor receptor PAFR 

Plectin 1* PLEC1 

Postsynaptic density-95 protein PSD95 

Potassium channel, calcium-activated, KCNN4 
Potassium channel, subfamily K, member 1 KCNK1 
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Potassium channel, subfamily K, member 2 
Potassium channel, subfamily K, member 3 
Potassium inwardly-rectifying channel J1 
Potassium voltage-gated channel A1 
Potassium voltage-gated channel E1 
Potassium voltage-gated channel Q1 
Potassium voltage-gated channel Q2 
Potassium voltage-gated channel Q3 
Potassium voltage-gated channel Q4 
POU domain, class 1 . transcription factor 1 
(Pit1) 

POU domain, class 3, transcription factor 4 

POU domain, class 4. transcription factor 3 

Prekallikrein 

Preproenkephalin 

Presenilin 1 

Presenilin 2 

Prion protein 

Procollagen N-protease 

Proline dehydrogenase 

Pro-melanin-conceritrating hormone 

Proopiomelanocortin 

Prosaposin 

Prostacyclin synthase 

Prostaglandin 15-OH dehydrogenase 

Prostaglandin D - DP receptor 

Prostaglandin E1 receptor 

Prostaglandin E2 receptor 

Prostaglandin E3 receptor 

Prostaglandin F - FP receptor 

Prostaglandin 12 receptor 

Prostaglandin IP receptor 

Protease nexin 2 

Protective protein for beta-galactosidase 

Protein C 

Protein C inhibitor 

Protein kinase C. alpha 

Protein kinase C, gamma 

Protein kinase G 

Protein phosphatase 1 . regulatory (inhibitor) 
subunit 3 
Protein S 

Prothrombin precursor 

Purine nucleoside phosphorylase 

Pyn-oline-5-carboxyiate synthetase 

Pyruvate carboxylase 

Pyruvate decarboxylase 

Ras-G-protein 



KCNK2 

KCNK3 

KCNJ1 

KCNA1 

KCNE1 

KCNQ1 

KCNQ2 

KCNQ3 

KCNQ4 

P0U1F1 

POU3F4 
POU4F3 

PENK 
PSEN1 
PSEN2 
PRNP 

PRODH 
PMCH 
POMC 
PSAP 

HGPD; PGDH 



PN2 
PPGB 
PROC 
PCI 

PRKCA 
PRKCG 

PPP1R3 

PR0S1 

F2 

NP 

PYCS 

PC 

PDHA 
RAS 
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lAciuiivc puuun iiurn6uuuAy r\i /x 


PDV 
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KtiN 
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r\t7|JIIUaUUi 1 IctUlUi V-/ 
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rxcundi piymcni cpunsiiurn spcCmu proioin 


KrcOO 


S 








K6unoiu6nyae Dinuing proiein i 


KLbrl 


T 


KeiinoDiasiorna i 


KdI 


G 


KnOuopsin Kinase 


KnUK 


E 


KloUl 


RIGUI 


G 


S100 calcium-binding protein A1 


S100A1 


N 


oiuu caicium-Dtnaing protein Az 


, S100A2 


N 


oiuu caicium-Dinaing protein Ao 


S1U0A3 


N 


S100 calcium-binding protein A4 


O A f\r\ A >■ 

S100A4 


N 


S100 calcium-binding protein A5 


S100A5 


N 


S100 calcium-binding protein A6 


S100A6 


N 


oiuu caicium-Dinufng protein Ar 


o1U0A7 


N 


oiuu caicium-Dinding protein Ao 


S100A8 


N 


oiuu caicium-Dinding protein A9 


S100A9 


N 


S100 calcium-binding protein B 


S100B 


N 


oiuu caicium-Dinding protein r 


S100P 


N 


Secretase, alpha 




N 


Secretase, beta 




N 


oecretase, gamma 




N 


oeiectin t 


SELE 


N 


oeiectin L 


o r— 1 1 

SELL 


N 


oefectin n 


SELP 


N 


Semaphorin A4 


SEIvlA4 


S 


Semaphorin A5 


O^fc MAC 

SEMA5 


S 


bemapnonn u 




S 


oemapnonn t 


O it A ^ 

SEMAE 


S 


oemapnonn r 


SEMA3/F 


S 


oemapnonn w 


SEMAW 


s 


oeroionin fM-aceiyitransTerase 


OKI A T 

SNAT 


E 


oeroionin recepiort on 1 1 A 


HTRI A 


N 


oeroionin recepior, on i i d 


M 1 KId 


N 


oeroionin recepior, on i lo 


M 1 K10 


N 


Oeroionin reoepior, on i lu 


UlTDi n 

n 1 K1U 


N 


oeroionin receptor, on i 1 1 


n 1 Kic 


N 


oeroionin receptor, on i i r 


n 1 Klr 


N 


oeroionin receptor, on i £j\ 


LJTDO A 

n 1 K^A 


N 


oc?i oiui III 1 leuepiuit on i 




N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor. 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 
1 


Signaling lymphocyte activation molecule 


SLAM 
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Slug protein G 
Small nuclear ribonucleoprotein polypeptide SNRPN S 
N 

Sodium channel, non-voltage gated 1, alpha SCNN1A N 
Sodium channel, non-voltage gated 1 , beta SCNN1 B N 
Sodium channel, non-voltage gated 1 , SCNN1 G N 

gamma 

Sodium channel, voltage gated, type IV, SCN4A n 
alpha polypeptide 

Sodium channel, voltage-gated, type 1 . beta SCN1 B * N 
polypeptide 

Solute canrier family 1 (amino acid SLC1A6 T 

transporter), member 6 

Solute earner family 1 (glial high affinity SLC1A3 T 
glutamate transporter), member 3 

Solute carrier family 1 (glutamate SLC1A1 T 

transporter), member 1 

Solute carrier family 1 (glutamate SLC1 A2 T 

transporter), member 2 

Solute carrier family 12, member 1 SLC12A1 T 

Solute earner family 12, member 2 SLC12A2 T 

Solute canier family 12, member 3 SLC1 2A3 T 

Solute carrier family 1 6 (monocarboxylate SLC 1 6A1 T 
transporter), member 1 

Solute carrier family 1 6 (monocarboxylate SLC 1 6A7 T 
transporter), member 7 

Solute carrier family 18, member 3 SLC18A3 T 

Solute carrier family 2 (facilitated glucose SLC2A1 T 
transporter), member 1 

Solute carrier family 20. member 3 SLC20A3 T 

Solute earner family 25, member 1 2 SLC25A1 2 T 

Solute canier family 4 (anion exchanger). SLC4A1 T 
member 1 

Solute can-ier family 4 (anion exchanger). SLC4A2 T 
member 2 

Solute canrier family 4 (anion exchanger), SLC4A3 T 
member 3 

Solute carrier family 5 (sodium/glucose SLC5A1 T 
transporter), member 1 

Solute can-ier family 5 (sodium/glucose SLC5A2 T 
transporter), member 2 

Solute earner family 5 (sodium/glucose SLC5A5 T 
transporter), member 5 

Solute carrier family 5, member 3 SLC5A3 T 

Solute carrier family 6 (GAMMA- SLC6A1 T 

AMINOBUTYRIG ACID transporter), member 
1 

Solute earner family 6 (neurotransmitter SLC6A3 T 
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transporter, dopamine), member 3 



ooiuie earner lamiiy o ^neuroiransmtner 




T 


iransponer, noraurenaiinej, m8mDer^ 






ooluie carrier lamiiy o ^neuroxransminer 


CI r^dAA 
oLOdA4 


T 


transporter, serotonin;, memoer 4 






ooluie carrier tamiiy o, merriDer d 


SLCoAo 


T 


Solute carrier family /(amino acid 


SLC7A1 


T 


transporter), member 1 






Solute carrier family 7(amino acid 


SLC7A2 


T 


transporter), member 2 






Solute carrier family 7(amino acid 


SLC7A7 


T 


transporter), member 7 






Somatostatin 


SST 


N 


Somatostatin receptor, SSTR1 


SSTR1 


N 


Somatostatin receptor, SSTR2 


SSTR2 


G 


Somatostatin receptor. SSTR3 


SSTR3 


N 


Somatostatin receptor, SSTR4 


SSTR4 


N 


Somatostatin receptor, SSTR5 


SSTR5 


N 


Spastic paraplegia 7 


SPG7 


G 


Spectrin beta 


SPTB 


S 


Sphingomyelinase 


SMPD1 


E 


Spinocerebellar ataxia 8 gene 


SCAB 


N 


SRY-box 1 1 


S0X11 


G 


Steroid 5 alpha reductase 1 


SRD5A1 


E 


Steroid 5 alpha reductase 2 


SRD5A2 


E 


Steroid sulphatase 


STS 


E 


oUDStance r 




N 


Succinic semi-aldehyde dehydrogenase 


ssadh 


E 


Sulfamidase 


SGSH 


G 


Sulfite oxidase 


suox 


E 


Superoxide dismutase 1 


S0D1 


E 


Superoxide dismutase 3 


S0D3 


E 


ourreii i 


Ol 

SURF1 


G 


ourvivai OT motor neuron i , teiomeric 


oMNI 


T 


oynapsin ia & id 


OV/K i 4 

SYN1 


N 


oynapsin ^a & zo 


SYN2 


N 


oynapuc vesicie amine transporter 


oVAT 


N 


oynapiic vesicie protein z 




N 


oynapiourevin i 


SYBI 


N 


oyi io|JiuUiC?vii 1 ^ 


Qvno 
. oTdz 


N 


Synaptogyrin 




N 


Synaptophysin 


SYP 


N 


Synaptosomal-associated protein, 25KD 


SNAP25 


N 


Synaptotagmin 1 


SYT1 


N 


Synaptotagmin 2 


SYT2 


N 


Syntaxin 1 


STX1 


N 


Tachykinin receptor, NK1R 


TACR1 


N 


Tachykinin receptor, NK2R 


TACR2 


N 
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Tachykinin receptor. NK3R TACR3 

Talin TLN 

Tau protein MART 

TEK, tyrosine kinase, endothelial TEK 
Telomerase protein component 
Thiolase, perioxisomal 

Thrombin receptor F2R 

Thrombopoietin THRO 

Thromboxane A synthase 1 TBXAS 1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thy-1 T-cell antigen THY1 

Thyroxin-binding globulin TBG 

Tocopherol (alpha) transfer protein TTRA 
Topoisomerase 1 



Torticollis, keloids, cryptorchidism and renal TKCR 

dysplasia gene 

Transacylase 



Transfemn receptor TFRC 

Transforming growth factor, beta 2 TGFB2 
Transforming growth factor, beta induced TGFBI 
Transforming growth factor, beta receptor 2 TGFBR2 

Transketolase-like 1 TKTL1 

Transthyretin TTR 

Tremor, essential 1 ETM1 

Tremor, essential 2 ETM2 

Triosephosphate isomerase TPI1 

Tropomyosin 3 (non-muscle) TPM3 

Tryptophan hydroxylase TRH 

Tubby-like protein 1 TULP1 

Tuberous sclerosis 1 TSC1 

Tuberous sclerosis 2 TSC2 

Tumour necrosis factor (TNF) receptor TRAF1 
associated factor 1 

Tumour necrosis factor (TNF) receptor TRAF2 
associated factor 2 

Turnour necrosis factor (TNF) receptor TRAF3 
associated factor 3 

Tumour necrosis factor (TNF) receptor TRAF4 
associated factor 4 

Tumour necrosis factor (TNF) receptor TRAF5 
associated factor 5 

Tumour necrosis factor (TNF) receptor TRAF6 
associated factor 6 

Tumour necrosis factor alpha TNFA 

Tumour necrosis factor alpha receptor TNFAR 

Tumour necrosis factor beta TNFB 

Tumour necrosis factor beta receptor TNFBR 
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Tumour protein p53 


TP53, P53 


G 


Tumour protein p73 


TP73 


G 


Tyrosine aminotransferase 


TAT 


E 


Tyrosine hydroxylase 


TH 


E 


Ubiquitin 




G 


Ubiquitin B 


UBB 


G 


Ubiquitin C 


use 


G 


Ubiquitin carboxyl-terminal esterase L1 


UCHL1 


G 


UDP-glucuronosyltransferase 1 


ugt1d, UGT1 


E 


UDP-glucuronosyltransferase 2 


UGT2 


E 


Urate oxidase 


UOX 


E 


Uridinediphosphate(UDP)-galactose-4- 


GALE 


E 


epimerase 






Uroporphyrinogen III synthase 


UROS 


E 


Usher syndrome 2A 


USH2A 


S 


Vacuolar proton pump, subunit 1 


VPP1 


N 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 


Vesicular monoamine transporter 1 


VMAT1 


N 


Vesicular monoamine transporter 2 


VMAT2 


N 


Vitamin B12-binding (R) protein 




G 


Von Hlppel-Lindau gene 


VHL 


G 


Wolf-Hirschhom syndrome candidate 1 gene WHSC1 


G 


Wolfram syndrome 1 gene 


WFS1 


S 


Xanthine dehydrogenase 


XDH 


E 


Xeroderma pigmentosum, complementation 


XPA 


E 


group A 






Zinc finger protein 2 


ZIC2 


S 



71 . A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group 
of genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes; characterised in that said group is a 
core group of genes consisting of substantially all of the genes defined in claim 
70. 

72. A set according to claim 70 or 71 in which a minority of said probes for Usted 
genes are absent. 

73. A set according to claim 70 or 71 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

74. A set according to claim 70 or 71 in which a limited number of probes are 
replaced by probes for non-listed genes. 
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75. A set of probes for a core group of genes according to any of claims 70 to 74 
in which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

76. A set according to any of claims 70 to 75 consisting of probes for members of 
a sub-group of the core group. 

77. A set according to any preceding claim in which said probes are in the form of 
an array and are spatially arranged at known locations on a subsn^te. 

78. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

79. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

80. A set according to claim 77 or 78 in which said substrate is a semiconductor 
microchip. 

81. A set according to any preceding claim for use in a biological assay for 
detection of said gene variants. 

82. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

83. .A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

84. A medical device including a set according to any of claims 70 to 82 for use in 
an array for detection of differential gene expression levels. 

85. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testmg for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 70) 
in a target group of genes by hybridising a nucleic acid-containing sample 
fi*om said patient or individual to a set according to any of claims 70 and 72 to 
82 and relating the probe hybridisation pattern to said variations. 

86. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 71) in a target group of genes by interacting an expressed-protein- 
containing sample fi-om said patient or individual with a set of probes 
according to any of claims 71 to 82 and relating the probe interaction pattern 
to said variations. 

87. Use of a set or device according to any of claims 70 to 82 for the prognosis 
and management of patients suffering fi-om or at risk of CNS dysftinction, 
damage or disease or experiencing the symptoms and consequences of CNS 
dysfimction, damage or disease. 

88. Use of a set or device according to any of claims 70 to 82 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

89. Use of a set or device according to any of claims 70 to 82 for predicting likely 
therapeutic response and adverse events following the intake of a specific 
drug. 

90. Use of a set or device according to any of claims 70 to 82 for predicting likely 
patterns of symptom clusters (symptom profiles) in disease and the likelihood 
of subsequent, contingent, disease or symptoms. 
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91 . Use of a set or device according to any of claims 70 to 82 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

92. Use of a set or device according to any of claims 70 to 82 for the development 
of new strategies of therapeutic intervention and in clinical trials. 

93. Use of a set or device according to any of claims 70 to 82 for construction of 
and generation of algorithms for patient and healthcare management. 

94. Use of a set or device according to any of claims 70 to 82 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

95. Use of a set or device according to any of claims 70 to 82 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

96. Use of a set or device according to any of claims 70 to 82 for predicting 
optimum configuration/management of thereapeutic intervention. 

97. A method apcording to claim 85 or 86 in which the identification of gene 
variants is indicative of a higher risk of developing CNS dysfunction, damage 
or disease or experiencing the symptoms and consequences of CNS 
dysfunction, damage or disease for the patient or individual. 

98. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop CNS dysfunction, damage or 
disease or experiencing the symptoms and consequences of CNS dysfunction,, 
damage or disease, which method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from CNS dysfunction, damage or disease; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the CNS dysfunction, damage or disease; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 70 to 
76; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the. frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing symptoms and consequences of 
CNS dysfunction, damage or disease. 

99. A method for assessing whether a given subject will be at risk of developing 
the symptoms and consequences of CNS dysfunction, damage or disease, 
which comprises comparing said subject's genotype with a model generated 
by the method of claim 98. 

100. A method according to any of claims 85, 86, 98 and 99 wherein at least one 
step is computer-controlled. 

101. An assay suitable for use in a method according to any of claims 85, 86, 98 
and 99; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 70 to 76 in a biological sample. 

102. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms and consequences of CNS dysfunction, 
damage or disease: said kit comprising: 
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i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 70 or 72 to 76 in a sample of human DNA 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms and consequences of CNS dysfunction, damage or 
disease. 

103. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms and consequences of CNS dysfunction, 
damage or disease; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 71 to 76 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process readout indicating the 
probability of a patient or individual developing the symptoms and 
consequences of CNS dysfunction, damage or disease. 

104. A set of probes according to claim 70, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 

105. A set of nucleotide probes for detecting relevant variants (mutations and 

polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes which relate to behavioural 
disturbance and aggression; said probes being complementary to DNA and RNA 
sequences of said group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the following: 

KEY TO ^PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



BEHAVIOUR GENE LIST HUGO gene Protein 

symbol function 

1 1 beta hydroxysteroid dehydrogenase 2 HSD11B2 E 

4-hydroxyphenylpynjvate dioxygenase HPD E 

Acetylcholine receptor, nicotinic, alpha A1 CHRNA1 N 

Acetylcholine receptor, nicotinic, alpha A2 CHRNA2 N 

Acetylcholine receptor, nicotinic, alpha A3 CHRNA3 N 

Acetylcholine receptor, nicotinic, alpha A4 CHRNA4 N 

Acetylcholine receptor, nicotinic, alpha A5 CHRNA5 N 
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Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


alpha-synuclein 


SNCA 


N 


Amyloid beta A4 precursor protein 


APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Androgen binding protein 


ABP 


T 


Androgen receptor 


AR 


G 


Apolipoprotein E 


APOE 


T 


Arginosuccinate synthetase 


ASS 


E 


Ataxia telangiectasia gene, AT 


ATM 


G 


beta-synuclein 


SNCB 


N 


Ca(2+) transporting ATPase, slow twitch 


ATP2A2 


T 


Cannabinoid receptor 


CNR1 


N 


Carbonic anhydrase 3 


CAS 


E 


Carbonic anhydrase 4 


CA4 


E 


Carbonic anhydrase, alpha 


CA1 


■ E 


Carbonic anhydrase, beta 


CA2 


E 


CatechoKO-methyltransferase 


COMT 


E 


Cholecystokinin 


CCK 


N 


Cholecystokinin B receptor 


CCKBR 


N 


Choline acetyltransferase 


CHAT 


E 


Ciliary neurotrophic factor (CNTF) 


CNTF 


G 


Ciliary neurotrophic factor (CNTF) receptor 


CNTFR 


G 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotroph in-releasing hormone receptor 


CRHR1 


T 


Cryptochrome 1 


CRY1 


8 


Cryptochrome 2 


CRY2 


8 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 
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UYr 1 1d1 


CYP11B1 


E 


CYPI 1B2 


CYP11B2 


E 


CYPI 7 


CYP17 


.E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


• E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


AAA 

CYP4A1 1 


CYP4A1 1 


E 


CYP4B1 


CYP4B1 


E 


OYP4r2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 




CYP51 


E 


OYP5A1 


CYP5A1 


E 


OYr/A 


CYP7A 


E 


UYro 


CYP8 


E 


Cystathionase 


CTH 


E 


Cystathione beta synthase 


CBS 


E 


Cytidine deaminase 


CDA 


E 


Cytidine-5-prime-triphosphate synthetase 


CTPS 


E 


Cytochrome a 




E 


Cytochrome c 




E 


Cytochrome c oxidase, UTCO 




E 


Dihydrolipoamide branched chain transacylase DBT 


N 


Dopamine beta hydroxylase 


DBH 


E 


Dopamine receptors D1 


DRD1 


N 


Dopamine receptors D2 


DRD2 


N 
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uopamine receptors Uo 


DRD3 


N 


uopamine receptors u4 


DRD4 


N 


uopamine receptors uo 


DRD5 


N 


uouDiecortin, DOX 


DCX 


S 


Enolase 


EN01 


E 


rligntless-ll, Drosophila nomolog of 


FLII 


G 


Fragile site, folic acid type, rare. fra(X) A 


FRAXA 


N 


Fragile site, folic acid type. rare. fra(X) E 


FRAXE 


N 


Fragile site, folic acid type, rare, fra(X) F 


FRAXF 


N 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GAdA receptor, alpha 3 


GABRA3 


N 


GAdA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


Galactose 1 -phosphate uridyl-transferase 


GALT 


E 


Geniospasm 1 


GSM1 


G 


Glutathione 


GSH 


T 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glyceraldehyde-3-phosphate dehydrogenase, 


GAPDH 


E 


GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






GM2 ganglioside activator protein, GM2A 


GM2A 


, E 


Gustducin, alpha (taste-specific G protein) 


GDCA 


N 


Inositol monophosphatase 


IMPA1 


N 


iro Kinase 




E 


Mannosidase, beta A lysosomal 


MANBA 


E 


Melatonin receptor 1A 


MTNR1A 


N 


jvieiatonin receptor l B 


MTNR1B 


N 


Monoamine oxidase A 


MAOA 


E 


Monoamine oxidase B 


MAOB 


E 


Muscarinic receptor, M1 


CHRM1 


N 




CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


NADPH-dependent cytochrome P450 


POR 


E 


reductase 






Neurokinin A 


NKNA 


N 



wo 99/64627 



PCT/GB99/01780 . 



472 



iNeuroKinin p 


NKNB 


N 


iNeuropepuue y 


NPY 


N 


iNeuropepticie y receptor Yl 


NPY1R 


N 


rvieuropepuQe t receptor y^ 


NPY2R 


N 


rMeuroiensin 


NTS 


N 


Neurotensin receptor 


NTSR1 


N 


Nitric oxide synthase 1 , N0S1 


N0S1 


E 


Nitnc oxioe synthase NUS2 


N0S2 


E 


Nitnc oxide synthase 3, NOS3 


N0S3 


E 


Ocular albinism 1 


0A1 


S 


Opioid receptor, delta 


0PRD1 


N 


Opioid receptor, kappa 


0PRK1 


N 


Opioid receptor, mu 


OPRM1 


N 


Orexin 


OX 


G 


Orexin 1 receptor 


OX1R 


G 


Orexin 2 receptor 


0X2R 


G 


Phosphoglycerate kinase 1 


PGK1 


E 


Potassium inwardly-rectifying channel J1 


KCNJ1 


N 


Potassium voltage-gated channel El 


KCNE1 


N 


Potassium voltage-gated channel Q1 


KCNQ1 


N 


Preproenkephalin 


PENK 


N 


Preproglucagon 


GCG;GLP1;GLP2 


G 


Prion protein 


PRNP 


N 


Proline dehydrogenase 


PRODH 


• E 


Pro-melanin-concentrating hormone 


PMCH 


G 


Proopiomelanocortin 


POMC 


N 


Purine nucleoside phosphorylase 


NP 


E 


KloUi 


RIGUI 


G 


Serotonin N-acetyltransferase 


SNAT 


■'E 


berotonin receptor, 5HT1A 


HTR1A 


N 


oerotonin receptor, oHTlB 


HTR1B 


N 


oerotonin receptor, on 1 1 u 


HTR1C 


N 


oeroionin receptor, on 1 1 u 


HTR1D 


N 


oeroionin recepior, on i ib 


HTR1E 


N 


oeroionin receptor, on 1 1 r 


HTR1F 


N 


oeroionin recepior, on i 


HTR2A 


N 


oeroionin recepior, on i 


HTR2B 


N 


oeroionin recepior, on i 


HTR2C 


N 


oeroionin recepior, on i o 


1 IT 1 >0 

HTR3 


N 


Spmtnnin rpc<antnr '^HTA 


n 1 K4 


N 


Serotonin receptor, 5HT5 ' 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Solute carrier family 1 8, member 3 


SLC18A3 


T 


Solute carrier family 6 (GAMMA- 


SLC6A1 


t 


AMINOBUTYRIC ACID transporter), member 1 






Solute carrier family 6 (neurotransmitter 


SLC6A3 


T 



transporter, dopamine), member 3 
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ooluie earner Taniiiy o (neuroiransrniner 


SLCdA2 


T 


iransponer, noraarenaiine), rriGmDer*^ 






ooluie earner Tamiiy d (neuroiransmiuer 


SLCoA4 


T 


iransporier, seroionin;, iTiemDer4 






0%/AAAoSr% ^ i? ^ 

oynapsin ia & id 


oYNl 


N 


oynapsin ^a & 


5YN2 


N 


Synaptogyrin 




N 


Synaptophysin 


SYP 


N 


Synaptosomal-associated protein, 25KD 


Oik 1 A 

SNAP25 


N 


Syntaxin 1 


STX1 


N 


Tachykinin receptor, NK1 R 


TACR1 


N 


Tacliykinin receptor, NK2R 


TACR2 


N 


Tachykinin receptor, NK3R 


TACR3 


N 


Tau protein 


MAPT 


S 


Tryptophan hydroxylase 


TPH 


E 


Tyrosine hydroxylase 


TH 


E 


Ubiquitin 




G 


Uoiqumn B 


UBB 


G 


Ubiquitin C 


UBC 


G 


UDP-glucuronosyltransferase 1 


ugt1d, UGT1 


' E 


UDP-glucuronosyltransferase 2 


UGT2 


E 


Vacuolar proton pump, subunit 1 


VPP1 


N 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 



106.A set of probes, said probes being antibodies or antibody fragments which 

interact with specific expressed proteins encoded by gene sequences of a group 
of genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes; characterised in that said group is a 
core group of genes consisting of substantially all of the genes defined in claim 
105. 



107. A set according to claim 105 or 106 in which a minority of said probes for listed 

geiies are absent 

108. A set according to claim 105 or 106 in which a limited number of additional 

probes are present together with substantially all of the probes for the listed 
genes. 

109. A set according to claim 105 or 106 in which a limited number of probes are 

replaced by probes for non-listed genes. 

110. A set of probes for a core group of genes according to any of claims 1 05 to 

1 09 in which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 
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111. A set according to any of claims 1 05 to 1 1 0 consisting of probes for members 
of a sub-group of the core group, 

112. A set according to any preceding claim in which said probes are in the form of 
an array and are spatially arranged at known locations on a substrate. 

113. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

114. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

115. A set according to claim 1 12 or 113 in which said substrate is a semiconductor 
microchip. 

1 16. A set according to any preceding claim for use in a biological assay for 
detection of said gene variants. 

117. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

118. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

119. A medical device including a set according to any of claims 1 05 to 1 1 7 for use 
in an array for detection of differential gene expression levels. 

120. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
105) in a target group of genes by hybridising a nucleic acid-containing 
sample from said patient or individual to a set according to any of claims 105 
and 107 to 1 17 and relating the probe hybridisation pattern to said variations. 

121. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claun 106) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 106 to 1 17 and relating the probe interaction pattern 
to said variations. 

122. Use of a set or device according to any of claims 105 to 11 7 for the prognosis 
and management of patients suffering from or at risk of developing aggressive 
symptoms or behavioural disturbance. 

123. Use of a set or device according to any of claims 105 to 1 1 7 for predicting 
likely therapeutic response and adverse events following therapeutic 
intervention. 

124. Use of a set or device according to any of claims 1 05 to 1 1 7 for predicting 
likely therapeutic response and adverse events following the intake of a 
specific drug. 

125. Use of a set or device according to any of claims 1 05 to 11 7 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

126. Use of a set or device according to any of claims 1 05 to 1 1 7 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 



wo 99/64627 



PCT/GB99/01780 



475 

127. Use of a set or device according to any of claims 105 to 1 1 7 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

128. Use of a set or device according to any of claims 105 to 1 1 7 for construction 
of and generation of algorithms for patient and healthcare management. 

129. Use of a set or device according to any of claims 105 to 1 1 7 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

130. Use of a set or device according to any of claims 105 to 117 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

131. Use of a set or device according to any of claims 1 05 to 117 for predicting 
optimum configuration/management of thereapeutic intervention. 

132. A method according to claim 120 or 121 in which the identification of gene 
variants is indicative of a higher risk of developing aggressive symptoms 
and/or behavioural disturbance for the patient or individual. 

133. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop aggressive symptoms and/or 
behavioitfal disturbance which method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from aggressive symptoms and/or behavioural 
disturbance; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from aggressive symptoms and/or behavioural 

. disturbance; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 105 
to 111; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing aggressive symptoms and/or 
behavioural disturbance. 

1 34. A method for assessing whether a given subject will be at risk of developing 
aggressive symptoms and/or behavioural disturbance, which comprises 
comparing said subject's genotype with a model generated by the method of 
claim 133. 

135. A method according to any of claims 120, 121, 133and 134 wherein at least 
one step is computer-controlled. ' 

136. An assay suitable for use in a method according to any of claims 120, 121, 133 
and 134; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 105 to 1 1 1 in a biological sample. 

1 37. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing aggressive symptoms and/or behavioural disturbance; said 
kit comprising: 

i) . means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 105 or 107 to 1 1 1 in a sample of human DNA; 
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ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
aggressive symptoms and/or behavioural disturbance. 

138. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing aggressive symptoms and/or behavioural disturbance; 
said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by th 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 106 to 1 1 1 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
aggressive symptoms and/or behavioural distiu-bance. 

139. A set of probes according to claim 105, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 

140. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insenions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes which relate to brain injury; said 
probes being complementary to DNA and RNA sequences of said group of 
genes; characterised in that said group is a core group of genes consisting of 
substantially all of the following: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENITATION 



BRAIN INJURY GENE LIST 



HUGO gene 



Protein 
function 



2,3-bisphosphoglycerate mutase 

3 beta hydroxy steroid dehydrogenase 2 

4-hydroxyphenyipyruvate dioxygenase 

5,1 0-methylenetetrahydrofolate reductase 

(NADPH) 

6-pyruvoyltetrahydropterin synthase 
Acetoacetyl 2-CoA-thiolase 
Acetyl CoA acyltransferase 
Acetylcholine receptor, nicotinic, alpha A1 
Acetylcholine receptor, nicotinic, alpha A2 
Acetylcholine receptor, nicotinic, alpha A3 
Acetylcholine receptor, nicotinic, alpha A4 



symbol 

BPGM 

HSD3B2 

HPD 



E 
E 
E 
E 



MTHFR 



PTS 



E 
E 
E 
N 
N 
N 
N 



ACAT2 
ACAA 



CHRNA1 
CHRNA2 
CHRNA3 
CHRNA4 



wo 99/64627 



PCT/GB99/01780 - 



477 



Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 




Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


IN 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


IN 


Acetylcholinesterase 


ACHE 


p 


Adducin. alpha 


ADD1 


Q 
o 


Adducin, beta 


ADD2 


C 

o 


Adenosine receptor A1 


AD0RA1 


Nl 

IN 


Adenosine receptor A2A 


AD0RA2A 


Nl 

IN 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


Nl 

IN 


Adenylate cyclase 1 


ADCY1 




Adenylate cyclase 2 


ADCY2 


P 


Adenylate cyclase 3 


ADCY3 


P 


Adenylate cyclase 4 


ADCY4 


F 


Adenylate cyclase 5 


ADCY5 


p 


Adenylate cyclase 6 


ADCY6 


p 


Adenylate cyclase 7 


ADCY7 


p 

Urn 


Adenylate cyclase 8 


ADCY8 


P 


Adenylate cyclase 9 


ADCY9 


P 


Adrenergic receptor, alpha 1 


ADRA1 


Nl 

IN 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


Nl 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






Albumin, ALB 


ALB 


J 


Aldehyde dehydrogenase 10 


ALDH10 


E 


Aldosterone receptor 


MLR 


G 


Alpha 1 acid glycoprotein 


AAG; AGP 


T 


Alpha 2 macroglobulin 


A2M 


1 


alpha thalassemia gene 


ATRX • 


N 


aiphal -antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-synuclein 


SNCA 


N 


Aminomethyltransferase 


AMT 


E 


Aminopeptidase P 


XPNPEP2 


E 


Amyloid beta (A4) precursor protein-binding, 


APBB1 


N 


APBB1 






Amyloid beta A4 precursor protein 


APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Angiopoietin 1 


ANGPT1 


G 
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Angiopoietin 2 ANGPT2 
Angiotensin converting enzyme ACE, DCP1 

Angiotensin receptor 1 AGTR1 
Angiotensin receptor 2 AGTR2 
Angiotensinogen aGT 
Annexin 1 ANX 1 

Antidiuretic hormone receptor ADHR 
Antithrombin III aT3 
Apolipoprotein A I AP0A1 
Apolipoprotein A II APOA2 
Apolipoprotein B APOB 
Apolipoprotein CI APOC1 

Apolipoprotein C2 APOC2 

Apolipoprotein C3 AP0C3 

Apolipoprotein D APOD 

Apolipoprotein E APOE 

Apolipoprotein H APOH 

Apoptpsis antigen 1 APT1 

Arginase ARG1 

Arginine vasopressin AVP 

Arginine vasopressin receptor 1A AVPR1A 

Arginine vasopressin receptor 1 B AVPR1 B 

Arginine vasopressin receptor 2 AVPR2 

Arginosuccinate lyase ASL 

Arginosuccinate syntlietase ASS 

Arylsulfatase A ARSA 

Arylsuifatase D ARSD 

Arylsulfatase E ARSE 

Arylsulfatase F ARSF 

Aspartoacyiase ASPA 

Ataxia telangiectasia gene. AT ATM 

Atrial natriuretic peptide ANP 

Atrial natriuretic peptide receptor A NPR1 

Atrial natriuretic peptide receptor B NPR2 

Atrial natriuretic peptide receptor C NPR3 
Bagpipe homeobox, drosophila homolog of, 1 BAPX1 

beta-synuclein SNCB 

Bleomycin hydrolase - ' BLMH 

Bradykinin receptor B1 
Bradykinin receptor B2 

Brain derived neurotrophic factor BDNF 
Brain derived neurotrophic factor (BDNF) BDNFR 
receptor 

Butyrylcholinesterase BCHE 

Ca(2+) transporting ATPase, slow twitch ATP2A2 

Cadherin E CDH1 
Cadherin EP 

Cadherin N CDH2 
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Cadherin P CDH3 g 

Calbindin 1 CALB1 G 

Caibindin D9K CALB3 G 

CalcineurinM CALNA1 | 

Calcineurin A2 CALNA2 | 

CalcineurinA3 CALNA3 | 

Calcineurin B I 

Calcitonin/Calcitonin gene-related peptide CALCA N 
alpha 

Calcium channel, voitagenjependent, alpha CACNA1F N 
1 F subunit 

Calcium channel, voltage-dependent, Alpha- CACNA1B N 
1B(CACNL1A5) 

Calcium channel, voltage-dependent. Alpha- CACNA1C N 
1C 

Calcium channel, voltage-dependent. Alpha- CACNA1D N 
1D 

Calcium channel, voltage-dependent. Alpha- CACNA1E N 
1E(CACNL1A6) 

Calcium channel, voltage-dependent, Alpha- CACNA2 N 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 N 

Calcium channel, voltage-dependent. Beta 3 CACNB3 N 

Calcium channel, voltage-dependent. L type, CACNA1S N 
alpha 1S subunit 

Calcium channel, voltage-dependent, CACNG2 N 
Neuronal, Gamma 

Calcium channel, voltage-dependent, P/Q CACNA1A N 
type, alpha 1A subunit 

Calcium channel, voltage-dependent, T-type N 

Calmodulin 1 CALM1 G 

Calmodulin 2 CALM2 G 

Calmodulins CALM3 G 

Calmodulin-dependant protein kinase II CAMK2A G 

Calnexin CANX G 

Calpain CAPN. CAPN3 E 

Calretinin CALB2 N 

Carbonicanhydrase 3 CA3 - * ^ E' 

Carbonic anhydrase 4 CA4 . E 

Carbonic anhydrase, alpha CA1 E 

Carbonic anhydrase, beta CA2 E 

Cardiac-specific homeobox, CSX CSX G 

Camosinase [sj 

Caspase 1 CASP1 G 

Caspase 10 CASP10 G 

Caspase 2 CASP2 G 

Caspase 3 CASP3 G 

Caspase 4 CASP4 G 
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Caspase 5 


CASPR 


\^ 


CasDase 6 




K3 


Casoase 7 




r> 


Casoase 8 


CASPft 


/-^ 


CasDase 9 




G 


Catechol-O-fTiethvltransferase 


COMT 


c 


CD1 


CDI 


1 

1 


CD4 




1 

1 


Cell adhesion molecule intercellular ICAM 


ICAM1 


r> 
\3 


Cell adhesion moleculp fpuknrvtP- 




G 


endothelial LECAM fCD62^ 






Cell adhesion molecule liver LCAM 


LCAM 




Cell adhesion molecule neural NCAM1 


NTAMI 




Cell adhesion molecule neural NCAM120 




o 


Cell adhesion molecule neural NCAM7 


NIPAM9 


O 


Cell adhesion molecule olatelet-^endothefial 


PFHAMI 


V3 


PEC AM 






Cell adhesion molecule vascular VCAM 






Ceroid lioofuscinosis neuronal 2 




M 

N 


Ceroid linofuscinosis npurnnal 


PI M7 






PI KiA 


Kl 

N 


Ceroid lioofuscinosis neuronal ^5 


PI 


Kl 


Cproid linofusHnosi^ npurnnal fi 


PI MR 


In 


Chpmoklnp rpppntor nxnR4 




1 


Choline acetvltransferasp 


PHAT 


c 


Chvmotrvosinooen 




c 


Cockavne svndrome oene CKN1 






Cofilin 
wrs* i II 11 1 




Q 
O 


Coilaoen 1 aloha 1 


COL 1A1 

wx^U. I/A 1 


Q 


Coilaoen 1 aloha 2 

%^ ■ • l** 2j 1 1 1 9mmwm^M 9%A 


COL1A2 


c 

o 


Collagen II alpha 1 


COL2A1 


e 
o 


Collagen III alpha 1 


COL3A1 


e 
o 


Collagen IV alpha 1 


COL4A1 


e 
o 


Collagen IV alpha 2 


COL4A2 


o 
o 


Collagen IV alpha 3 


COL4A3 


e 
o 


Collagen IV alpha 4 


COL4A4 


e 
o 


Collagen iV alpha 5 


COL4A5 


Q 
O 


Collagen IV alpha 6 


COL 4A6 


Q 


Coilaoen IX aloha 2 


COL9A2 Er^M2 


Q 
O 


Coilaoen IX aloha 3 


COLQA*^ 


c 

O 


Collagen receptor 


COLR 


s 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen VI alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


COL6A2 


s 


Collagen VI alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 
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Collagen X alpha 1 


C0L1 1A1 


O 

o 


Collagen XI alpha 2 


C0L11A2 


Q 
O 


Collagen XVII alpha 1 


C0L17A1 




Corticotrophin-releasing hormone 


CRH 


T 
1 


Corticotrophin-releasing hormone receptor 


CRHR1 

Wl >I 11 \ 1 


1 


Creb binding protein 


CREBBP 


\J 


Cu2+ transDortina ATPase beta DolvoeDtide 


ATP7B 

n II r 


c 


Cvclic AMP-deoendent orotein kinase 


PKA 


t: 


Cvclic nucleotide ohosohodiesterase 2A3 


PnF2A'^ 


t: 


Cyclic nucleotide phosphodiesterase 3A 


PDESA 


c: 
t 


Cvclic nucleotide ohosohodiesterase 3B 


PDE3B 


c 


Cvclic nucleotide DhosDhodiesterase 4A 


PDF4A 


c 
c 


Cvclic nucleotide ohosohodiesterase 4C 






Cvclic nucleotide ohosohodiesterase 5A 


PDFSA 


c 


Cvclic nuclpotide oho^nhnriip^tpra^P fiA 


pnFfiA 


b 


Cvclic ntjclpntirip nhn^nhnriip^tpra^p fiR 


r L/CDD 


h 


Cvplif nijclpntirip nhn^nhnrlip^fpra^p 7 


pr^F7 


t 


r^\/dic niidpntirlp nhnQnhoHiPcfprpQp 9K 


pr^Fft 

rUCO 




C\\tc\\f* niidPotiHp nKrt^nhoHiisQtiaracp QA 


PnFQA 




r^\/HnnY\/npn?4<sP i 

y V/iwwA y M wi iciow 1 


O^A 1 


r- 
C 


f^vplnnY\/npnflQft ^ 






CYP11A1 

will 1^ 1 


PVPi 1 Ad 


b 


CYP11R1 




b 


CYP11R2 


PYP1 1 R9 


b 


CYP17 

w 1 r 1 f 


PVPi 7 
O T r 1 / 


b 


CYP1Q 


PVDiQ 
v> T " 1 y 


b 


CYP1A1 

will r\ 1 


PYPi A i 


b 


CYP1A2 

w III /^t. 


PYP1 A9 


b 


CYP1R1 


PYPIRi 


b 


CYP21 




c 


CYP24 


CYP24 


p 


CYP27 


CYP97 


c 
c 


CYP27B1 


PDDR 


c 
c 


CYP2A1 


CYP7A1 


p 


CYP2A13 


CYP2A1'^ 


p 


CYP2A3 


CYP2A3 

w 1 1 ^*>W 


p 


CYP2A6V2 


CYP2Afi\/2 

O 1 1 w V 


p 


CYP2A7 


CYP2A7 


b 


CYP2B6 


CYP9Rfi 


p 


CYP2C18 

1 i IV • 


CYP2C18 


p 


CYP2C19 


CYP2C19 




CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 
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CYP3A4 CYP3A4 e 

CYP3A5 CYP3A5 p 

CYP3A7 CYP3A7 e 

CYP4A11 CYP4A11 £ 

CYP4B1 CYP4B1 e 

CYP4F2 CYP4F2 e 

CYP4F3 CYP4F3 e 

CYP51 CYP51 E 

CYP5A1 CYP5A1 £ 

CYP7A CYP7A £ 

CYP8 CYP8 £ 

CystatinB CSTB t 

Cystatin C CST3 t 
Cytidine-5-prime-triphosphate synthetase CTPS £ 
Cytochrome a g 
Cytochrome c g 
Cytochrome c oxidase, MTCO E 
Cytokine-suppressive antiinflammatory drug- CSBP1 | 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 | 
binding protein 2 

DAX1 nuclear receptor DAX1 | 

Deleted in malignant brain tumours 1 DMBT1 G 

Delta-7-dehydrocholesterol reductase DHCR7 £ 

Dihydrolipoamide branched chain DBT n 
transacylase 

Dihydroxyacetdnephosphate acyltransferase DHAPAT E 

Dopamine beta hydroxylase DBH £ 

Dopamine receptors 01 DRD1 N 

Dopamine receptors D2 DRD2 n 

Dopamine receptors 03 DRD3 n 

Dopamine receptors 04 DRD4 n 

Dopamine receptors 05 DRD5 |sj 

Dystonia 9 CSE s 

Dystrophia myotonica DM. DMPK £ 

Dystrophia myotonica. atypical DM2 £ 

Dystrophin dMD s 

Ectodermal Dysplasia 1 gene ED1 s " 

Empty spiracles (drosophila) homologue 1 EMX1 Q 

Empty spiracles (drosophila) homologue 2 EMX2 G 

Endothelin 1 EDN1 N 

Endothelin2 EDN2 N 

Endothelin 3 EDN3 n 

Endothelin converting enzyme ECE1 |sj 

Endothelin receptor type A EDNRA N 

Endothelin receptor type B EDNRB n 

Enolase EN01 £ 

Epidermal growth factor £GF q 
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EDi'dermai arowth factor receotor 


EGFR 




Epilepsy, benign neonatal 4 gene 


ICCA 


c 


Epilepsy, female restricted 


EFMR 


c 
c 


EoileDsv. Droaressive mvoclonic 2 aene 


EPM2A 


c 
c 


Excision repair confiplementatlon group 4 


ERCC4 


CI 


protein 






Factor 1 (No. one) 


F1 




Factor III 


F3 




Factor IX 


Fd 




Factor V 


F5 




Factor VII 


F7 

i r 




Factor Vl II 


F8 




Factor X 


Fin 




Factor XI 


F11 

III * 




Factor XII 






Factor XIII A & B 






Fanconi ansmia connnlpmpntatinn nrniin H 


FANPP 


1 


Fanconi anemia comnlpmpntatinn nrniin D 

1 ClilwWIII ClilwIlllCIf wWI i l^ld i lOI IICIIIVI 1 wl l^ULJ 


FANirn 


1 


Pibrinoapn ainha 




c 
o 


Fibrinooen beta 


FGB 


o 
o 


Fibrinoaen aamma 

1 liyi II IWMwl 1 VJCIIIIIIICI 




c 
o 


Fibroblast arowth factor 

1 iwiwuicioi ^iwwiii lawiwi 




ri 


PihrohlaQt nrowth factor rpppntnr 1 


rorr\ i 




Fibroblast arowth factor receotor 2 


FGFR2 

1 i 1 x^ 


o 


Fibroblast arowth factor recentor 3 


FGFR3 

1 VJI f XO 


r^ 


Fibronectin orecursor 


FN1 




Fliahtless-ll Drosoohila homoloa of 

1 1 ' ' WW 1 ■ t ■ w wvy 1 1 lib* 1 Iv/I i 1 Wl wU W 1 


FLU 

1 Lvl 1 




Follicle stinnulatina hormone receotor 


FSHR ODG1 


w 


Follicle stirnulatina hormone FSH 


FSHB 


fx 


Formiminotransferase 

1 Wi 1 1 111 i III iV^il Ul Iwlwl ClkjG 




c 


Fraoile site, folic acid tvoe rare frafX^ A 


FRAXA 


M 

IN 


Fraaiie site folic acid tvoe rare fra^X^ F 


FRAXF 

1 I x/^/x^ 


M 
IN 


Fraoile site folic acid tvoe rare fra^X^ F 


FRAXF 

1 1 x/i/xl 


M 
IN 


Frataxin 


FRDA 




Fukuvama tvoe conoenital muscular 

• w • J *^ I • • ^4 y w W WW • • J4 will hwi 1 III Wl W wWI 1 H 1 


FCMD 




dystrophy 






Fumarase 


FH 
1 i 1 


F 


GABA receotor aloha 1 


GABRA1~ 


M 
IN 


GABA receptor, alpha 2 


GABRA2 


IN 


GABA receptor, alpha 3 


GABRA3 

Vi^^^ 1 Xf» w 


M 

IN 


GABA receptor, alpha 4 


GABRA4 


IN 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 
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oMOM rec6pior, gamms o 


GAdRGo 


N 


GABA transaminase 


ABAT 


E 


Galactosyltransferase 1 


GT1 


G 


ooiaciosyixransTerase, aipna 1 ,o 


1 A 1 


G 


vjaiaciosyiiransTerase, ueia j 


booAL 1 


G 


oaianin 


GAL 


N 


Galanin receptor 


GALNR1 


N 


vjarnrna-giuiamyiiransTerase i 


OVJ 1 1 


T 


oastnc intnnsic Tactor, oir 


GIF 


E 


GDP dissociation inniDitor 1 


GDI1 


G 


Glial-cell denved neurotrophic factor (GDNF) 




N 


receptor 






Glial-cell derived neurotrophic factor, GDNF 


GDNF 


N 


Glioma chloride ion channel, GCC 




G 


Glutamate decarboxylase. GAD 


GAD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


UlUtamate receptor, ionotropic, NMDA 2U 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutaryl-CoA dehydrogenase 


GCDH 


E 


f"^ ll t^A^M«AMA 

oiuiainione 


oon 


T 


Cjiutatnione o-transTerase, UoTZ i 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraldehyde-3-phosphate 


GAPDH 


E 


aenyarogenase, (jAPum 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycine dehydrogenase 


GLDC 


E 


GM2 ganglioside activator protein, GM2A 


GM2A 


E 


Gonadotropin releasing hormone receptor 


GNRHR 


G 


GTP cylconydrolase 1 


GCH1 


G 


ouanine nucieoiiae-uinQing proiein, atpna 


uInAU 1 


N 


activating activity polypeptide, GNAO 






Guanylate cyclase 2D, membrane (retina- 


GUCY2D 


E 


specific) 






Guanylate cyclase activator 1A (retina) 


GUCA1A 


E 


Guanylyl cyclase 




E 


Haeme regulated inhibitor kinase 




E 


Haemoglobin alpha 1 


HBA1 


T 
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naemogioDin aipna z 


HBA2 


T 


naenriogioDin ueta 


HBB 


T 


Haemoglobin delta 


HBD 


T 


Haemoglobin gamma A 


HBG1 


T 


Haemoglobin gamma B 


HBG2 


T 


Haemoglobin gamma G 


HBGG 


T 


Heparan sulfamidase 




E 


Heparin binding epidemnal growth factor 


HBEGF 


G 


Heparin Cofactor II 


HCF2 


1 


Hepatic lipase 


LIPC 


E 


Hexosaminidase A 


HEXA.TSD 


E 


Hexosaminidase B 


HEXB 


E 


Histamine receptors, H1 




N 


Histamine receptors, H2 




N 


Histamine receptors, H3 




N 


Histidase 




E 


III A * 1 1 A * « ^ 

HLA-B associated transcnpt 1 


BAT1 


1 


HMG-CoA reductase 


HMGCR 


E 


Holocarboxylase synthetase 


HLCS 


E 


Holoprosencephaly 1 


HPE1 


G 


Holoprosencephaly 2 


HPE2 


G 


Holoprosencephaly 3 


HPE3 


G 


Holoprosencephaly 4 


HPE4 


G 


Hypoxia inducible factor 1 


HIF1A 


E 


Hypoxia inducible factor 2 




E 


IC7 A and.B 




1 


Inositol 1 ,4,5-triphosphate receptor 1 


ITPR1 


G 


Inositol monophosphatase 


IMPA1 


N 


Insulin 


INS 


G 


Insulin receptor 


INSR 


G 


Insulin-like growth factor 1 


IGF1 


G 


Insulin-like growth factor 1 receptor 


IGF1R 


G 


Insulin-like growth factor 2 


IGF2 


G 


Insulin-like growth factor 2 receptor 


IGF2R 


G 


Integrin beta 1 


ITGB1 


G 


Integrin beta 2 


ITGB2 


G 


Integrin beta 3 


ITGB3 


G 


Integrin beta 4 


ITGB4 


G 


Integrin beta 5 


ITGB5 


G 


Integrin beta 6 


ITGB6 


G 


Integrin beta 7 


ITGB7 


G 


Integrin, alpha 1 


iTGA1 


G 


Integrin, alpha 2 


ITGA2 


G 


Integrin, alpha 3 


ITGA3 


G 


Integrin, alpha 4 


ITGA4 


G 


Integrin, alpha 5 


ITGA5 


G 


integrin, alpha 6 


ITGA6 


G 


Integrin, alpha 7 


ITGA7 


G 
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iiucyiiny dipria o 


1 1 oAo 


G 


Intonrin alnho Q 


1 1 oAy 


G 


iiucynn, dipna ivi 


\Tr^ AKA 

i 1 oAM 


G 


iniegnn, aipna a 


IT/^AV 

1 1 oAa 


G 


inier-aipna-irypsin inniuiior, im i i 




E 


inierieuKin^iL; i recepior 


IL1 K 


1 


inieneufvin^iu/ i.aipria 


ILIA 




inisneuKin^iLj D6ia 


M <4 O 

iLm 




InfAHAiil^in/ll \ in 

mi6neuKin(iLj lu 


IL10 




inieneuKin^iLj lU recepior 


IL10R 
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Nerve growth factor receptor 
Neurite inhibitory protein 
Neurofibromin 1 
Neurofibromin 2 
Neurofilament protein. NF125 
Neurofilament protein, NF200 
Neurofilament protein, NF68 
Neurokinin A 
Neurokinin B 
Neuropeptide Y 
Neuropeptide Y receptor Y1 
Neuropeptide Y receptor Y2 
Nitric oxide synthase 1, N0S1 
Nitric oxide synthase 2, N0S2 
Nitric oxide synthase 3, N0S3 
Notch 3 

Notch ligand - jagged 1 
Nuclear factor l-kappa-B-like gene 
Nucleoside diphosphate kinase-A 
Oncogene bcl2 
Oncogene sis 

Ornithine delta-aminotransferase 
Ornithine transcarbamoylase 
Orthodenticle (Drosophila) homolog 1 
Orthodenticle (Drosophila) homolog 2 
Patched (Drosophila) homolog, PTCH 
Peroxisomal membrane protein 1 
Peroxisomal membrane protein 3 
Peroxisome biogenesis factor 1 
Peroxisome biogenesis factor 19 
Peroxisome biogenesis factor 6 
Peroxisome biogenesis factor 7 
Peroxisome receptor 1 
Persyn 

Phosphoglucose isomerase 
Phosphoglycerate kinase 1 
Phospholipase A2, group 10 
Phospholipase A2, group IB 
Phospholipase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2, group 4A 
Phospholipase A2, group 4C 
Phospholipase A2, group 5 
Phospholipase A2, group 6 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
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KCNE1 


N 


roiassium voiiage-gatect cnannei ui 


KCNQ1 


N 


rotassium voitage-gatea cnannei Q2 


KCNQ2 


N 


roiassium voiiage-gatea cnannei Uo 
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Protein kinase G 




CI 
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Serotonin receptor, 5HT3 


HTR3 
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Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 
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Serotonin receptor, 5HT6 


HTR6 
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Serotonin receptor, 5HT7 


HTR7 
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Sodium channel, voltage-gated, type 1 , beta SCN 1 B n 
polypeptide 

Solute earner family 1 (glutamate SLC1A1 T 

transporter), member 1 

Solute carrier family 1 (glutamate SLC1A2 T 

transporter), member 2 

Solute carrier family 1 2. member 1 SLC1 2A1 j 

Solute carrier family 12, member 2 SLC1 2A2 T 

Solute carrier family 12, member 3 SLC12A3 T 

Solute carrier family 16 (monocariDOxylate SLC16A1 T 
transporter), member 1 

Solute carrier family 1 6 (monocarboxylate SLC 1 6A7 T 
transporter), member 7 

Solute carrier family 18, member 3 SLC18A3 T 

Solute carrier family 2 (facilitated glucose SLC2A1 T 
transporter), member 1 

Solute carrier family 20, member 3 SLC20A3 T 

Solute carrier family 5 (sodium/glucose SLC5A1 T 
transporter), member 1 

Solute carrier family 5 (sodium/glucose SLC5A2 T 
transporter), member 2 

Solute canrier family 5 (sodium/glucose SLC5A5 T 
transporter), member 5 

Solute carrier family 5, member 3 SLC5A3 T 

Splute earner family 6 (GAMMA- SLC6A1 T 

AMINOBUTYRIC ACID transporter), member 
1 

Solute carrier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute earner family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 T 
transporter, serotonin), member 4 

Solute carrier family 7(amino acid SLC7A1 T 

transporter), member 1 

Solute carrier family 7(amino acid SLC7A2 T 

transporter), member 2 

Solute carrier family 7(amino acid SLC7A7 * T ' 

transporter), member 7 

Sphingomyelinase SMPD1 E 

Spinocerebellar ataxia 8 gene SCA8 N 

Steroid 5 alpha reductase 1 SRD5A1 E 

Steroid 5 alpha reductase 2 SRD5A2 E 

Substance P N 
Succinic semi-aldehyde dehydrogenase ssadh E 
Sulfamidase SGSH G 

Sulfite oxidase SUOX E 

Superoxide dismutase 1 S001 E ' 
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Tumour necrosis factor beta receptor 
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Tumour protein p63 


TP63 


Tyrosine aminotransferase 
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Tyrosine hydroxylase 


TH 
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Ubiauitin B 






Ubiquitin C 


UBC 




Ubiauitin carboxvl-terminal esterase LI 


UCHL 1 




UDP-alucuronosvltransferase 1 
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UDP-olucuronosvltransferase 2 
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c 
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Owl— 1 *TrA 1 
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Vacuolar proton pump, subunit 1 


VPP1 

V 1 1 1 


IM 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 


Von Hippel-Lindau gene 


VHL 


G 


Wolf-Hirschhorn syndrome candidate 1 gene 


WHSC1 


G 


Xanthine dehydrogenase 


XDH 


E 


Zinc finger protein 2 


ZIC2 


S 



141 . A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group 
of genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes; characterised in that said group is a 
core group of genes consisting of substantially all of the genes defined in claim 
140. 

142. A set according to claim 140 or 141 in which a minority of said probes for 
listed genes are absent. 

143. A set according to claim 140 or 141 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

144. A set according to claim 140 or 141 in which a limited number of probes are 

replaced by probes for non-listed genes. 

145. A set of probes for a core group of genes according to any of claims 140 to 
144 in which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

146. A set according to any of claims 140 to 145 consisting of probes for members 
of a sub-group of the core group. 

147. A set according to any preceding claim in which said probes are in the form of 
an array and are spatially arranged at known locations on a substrate. 

148. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 
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149. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

150. A set according to claim 1 47 or 148 in which said substrate is a semiconductor 
microchip. 

151. A set according to any preceding claim for use in a biological assay for 
detection of said gene variants. 

152. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

153. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

154. A medical device including a set according to any of claims 140 to 152 for use 
in an array for detection of differential gene expression levels. 

155. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
140) in a target group of genes by hybridising a nucleic acid-containing 
sample fi-om said patient or individual to a set according to any of claims 140 
and 142 to 152 and relating the probe hybridisation pattern to said variations. 

1 56. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 141) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 141 to 152 and relating the probe interaction pattern 
to said variations. 

157. Use of a set or device according to any of claims 140 to 152 for the prognosis 
and management of patients suffering from or at risk of clinical, psychological 
and social consequences of brain injury. 

158. Use of a set or device according to any of claims 1 40 to 1 52 for predicting 
likely therapeutic response and adverse events following therapeutic 
intervention. 

159. Use of a set or device according to any of claims 140 to 152 for predicting 
likely therapeutic response and adverse events following the intake of a 
specific drug. 

160. Use of a set or device according to any of claims 140 to 1 52 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

161. Use of a set or device according to any of claims 140 to 152 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

162. Use of a set or device according to any of claims 140 to 1 52 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

163. Use of a set or device according to any of claims 140 to 1 52 for construction 
of and generation of algorithms for patient and healthcare management. 

164. Use of a set or device according to any of claims 140 to 1 52 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 
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165. Use of a set or device according to any of claims 140 to 152 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

166. Use of a set or device according to any of claims 140 to 152 for predicting 
optimum configuration/management of thereapeutic intervention. 

167. A method according to claim 155 or 156 in which the identification of gene 
variants is indicative of a higher risk of developing clinical, psychological and 
social consequences of brain injury for the patient or individual. 

168. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop clinical, psychological and 
social consequences of brain injury, which method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from clinical, psychological and social consequences of 
brain injury; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the clinical, psychological and social 
consequences of brain injury; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 140 
to 146; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) perfomiing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing clinical, psychological and social 
consequences of brain injury. 

1 69. A method for assessing whether a given subject will be at risk of developing 
clinical, psychological and social consequences of brain injury, which 
comprises comparing said subject's genotype with a model generated by the 
method of claim 168. 

1 70. A method according to any of claims 1 55, 1 56, 1 68 and 1 69 wherein at least 
one step is computer-controlled. 

171. An assay suitable for use in a method according to any of claims 155, 156, 168 
and 169; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 140 to 146 in a biological sample. 

172. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing clinical, psychological and social consequences of brain 
injury; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 140 or 142 to 146 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
clinical, psychological and social consequences of brain injury. 

173. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing clinical, psychological and social consequences of brain 
injury; said kit comprising: 
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i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 141 to 146 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
clinical, psychological and social consequences of brain injury. 

174. A set of probes according to claim 140, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 

175. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to dementia and/or its associated 
symptoms; said probes being complementary to DNA and RNA sequences of said 
group of genes; characterised in that said group is a core group of genes 
consisting of substantially all of the following: 

KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DDFFERENnATION 



DEMENTIA GENE LIST 


HUGO gene 


Protein 


2,3-bisphosphoglycerate mutase 


symbol 


function 


BPGM 


E 


3 beta hydroxysteroid dehydrogenase 2 


HSD3B2 


E 


5.1 0-methylenetetrahydrofolate reductase 


MTHFR 


E 


(NADPH) 






Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 
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MQUUdil, aipricl 


Ap^n-i 

AUU1 


s 




Anr^o 

AUUZ 


s 


MUcllUoint? IcLrCpiUi M 1 


AUUKA 1 


N 


AHort/^cinA roponfrtr AOA 


AUUKAicA 


N 


Muenvjsine recepiur m^d 


AUUKA^D 


N 


Muenosine recepior 


A r\r\D AO 
AUUKA3 


N 


Auenyiaie cyclase i 


AUUY 1 


E 


AQenyiaie cyclase z 


AUUYZ 


E 


MQenyiaie cyclase o 


A r>/^\/o 
AUOYo 


E 


Aaenyiaxe cyclase 4 


ADCY4 


E 


Aaenyiaie cyclase o 


ADCYo 


E 


AGenyiate cyclase o 


ADCYo 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCYo 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


A r\oo 4 

ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, betaS 


ApRBo 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






AiDumin, ald 


AID 

ALB 


T 


Aldosterone receptor 


MLR 


G 


Alpha 2 macroglobulin 


A OR il 

A2M 


1 


alpha 1 -antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-synuclein 


SNCA 


N 


Aminopeptidase P 


APNPEP2 


E 


Amyloid beta (A4) precursor protein-binding, 


A til 

APBB1 


N 


APddI 






Amyloid beta A4 precursor protein 


A OO 

APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Angiopoietin 1 


ANGPT1 


G 


Angiopoieiin z 


AIMvjr 1 2 


G 


Angioxensin convemng enzyme 


AOc, UUrT 


E 


Angioiensin recepior i 


Av3 1 Kl 


T 


Angioiensin recepior z 


Aij 1 Kii 


T 


Angioiensinogen 


Ao 1 


E 


Aniiaiureiic normone recepior 


A nuD 
AUnK 


T 


A n^it l^rAnnfr^m III 

Aniiinromijin iii 


ATQ 
A 1 O 


c 


Apolipoprotein A 1 


APOA1 


T 


Apolipoprotein All 


AP0A2 


T 


Apolipoprotein B 


APOB 


T 


Apolipoprotein C1 


AP0C1 


T 


Apolipoprotein C2 


AP0C2 


T 


Apolipoprotein C3 


AP0C3 


T 


Apolipoprotein D 


APOD 


T 
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Apolipoprotein E ' APOE 

Apolipoprotein H APOH 

Apoptosis antigen 1 APT1 

Arginase ARG1 

Arginine vasopressin AVP 

Arginine vasopressin receptor 1A AVPR1A 

Arginine vasopressin receptor 1 B AVPR1 B 

Arginine vasopressin receptor 2 AVPR2 

Arginosuccinate lyase ASL 

Arginosuccinate synthetase ASS 

Ataxia telangiectasia gene, AT ATM 
ATP/ADP translocase 

Atrial natriuretic peptide ANP 

Atrial natriuretic peptide receptor A NPR1 

Atrial natriuretic peptide receptor B NPR2 

Atrial natriuretic peptide receptor C NPR3 
Bagpipe homeobox, drosophila homolog of, 1 BAPX1 

beta-synuclein SNCB 

Bleomycin hydrolase BLMH 
Bradykinin receptor B1 
Bradykinin receptor B2 

Brain derived neurotrophic factor BDNF 

Brain derived neurotrophic factor (BDNF) BDNFR 
receptor 

Butyrylcholinesterase BCHE 

Cadherin E CDH1 
Cadherin EP 

Cadherin N CDH2 

Cadherin P CDH3 

Calbindin 1 CALB1 

Calbindin D9K CALB3 

Caicineurin A1 CALNA1 

Calcineu rin A2 C ALNA2 

Caicineurin A3 CALNA3 
Caicineurin B 

Calcitonin/Calcitonin gene-related peptide CALCA 
alpha 



Calcium channel, voltage-dependent, alpha 1F CACNA1F 
subunit 

Calcium channel, voltage-dependent, Alpha- CACNA1 B 
1B(CACNL1A5) 

Calcium channel, voltage-dependent. Alpha- CACNA1 C 
1C 

Calcium channel, voltage-dependent, Alpha- CACNA1 D 
ID 

Calcium channel, voltage-dependent, Alpha- CACNA1 E 
1E(CACNL1A6) 

Calcium channel, voltage-dependent. Alpha- CACNA2 
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2/delta 



Calcium channel, voltage-dependent, Beta 1 


CACNB1 


N 


Calcium channel, voltage-dependent, Beta 3 


CACNB3 


N 


Calcium channel, voltage-dependent, L type, 


CACNA1S 


N 


alpha 1S subunit 




Calcium channel, voltage-dependent, 


CACNG2 


N 


Neuronal, Gamma 




Calcium channel, voltage-dependent, P/Q 


CACNA1A 


N 


type, alpha 1A subunit 




Calcium channel, voltage-dependent, T-type 




N 


Calmodulin 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 




Calmodulin-dependant protein kinase II 


CAMK2A 


G 


Calnexin 


CANX 


G 


Calpain 


CAPN, CAPN3 


E 


Calretintn 


CALB2 


N 


Carbonic anhydrase 3 


CA3 


F 


Carbonic anhydrase 4 


CA4 


F 


Carbonic anhydrase, alpha 


CA1 


F 


Carbonic anhydrase, beta 


CA2 


F 


Cardiac-specific homeobox, CSX 


CSX 


G 


Caspase 1 


CASP1 


G 


Caspase 10 


CASP10 


G 


Caspase 2 


CASP2 


G 


Caspase 3 


CASP3 


G 


Caspase 4 


CASP4 


G 


Caspase 5 


CASP5 


G 


Caspase 6 


CASP6 


G 


Caspase 7 


CASP7 


G 


Caspase 8 


CASP8 


G 


Caspase 9 


CASP9 


G 


Catechol-O-methyltransferase 


COMT 


E 


CD1 


CD1 


1 


CD4 


CD4 


1 


Cell adhesion molecule, intercellular, ICAM 


ICAM1 


G 


Cell adhesion molecule, leukocyte-endothelial. 


LECAM 1 


G 


LECAM (CD62) 






Cell adhesion molecule, liver; LCAM 


LCAM 


G 


Cell adhesion molecule, neural, NCAM1 


NCAM1 


G 


Cell adhesion molecule, neural, NCAM120 


NCAM120 


G 


Cell adhesion molecule, neural, NCAM2 


NCAM2 


G 


Cell adhesion molecule, platelet-endotheliai. 


PECAM1 


G 


PECAM 






Cell adhesion molecule, vascular, VCAM 


VCAM1 


G 


Chemokine receptor CXCR4 


CXCR4 


1 


Choline acetyltransferase 


CHAT 


E 


Chymotrypsinogen 




E 
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Cockayne syndrome gene, CKN1. 


CKN1 


G 


Cofilin 




S 


Collagen i alpha 1 


C0L1A1 


s 


Collagen 1 alpha 2 


C0L1A2 


s 


Collagen 1! alpha 1 


C0L2A1 


s 


Collagen III alpha 1 


C0L3A1 


s 


Collagen IV alpha 1 


C0L4A1 


s 


Collagen IV alpha 2 


COL4A2 


s 


Collagen IV alpha 3 


COL4A3 


s 


Collagen IV alpha 4 


COL4A4 


s 


Collagen IV alpha 5 


COL4A5 


s 


Collagen IV alpha 6 


COL4A6 


s 


Collagen tX alpha 2 


COL9A2, EDM2 


s 


Collagen IX alpha 3 


COL9A3 


s 


Collagen receptor 


COLR 


s 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen VI alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


COL6A2 


s 


Collagen VI alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L11A1 


s 


Collagen XI alpha 2 


C0L11A2 


s 


Collagen XVII alpha 1 


C0L17A1 


s 


Corticotrophin-releaslng homrione 


CRH 


T 


Corticotrophin-releaslng homione receptor 


CRHR1 


T 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E . 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 6B 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


• ' E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 
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CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


p 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


CYP4A11 


CYP4A1 1 


E 


CYP4B1 


CYP4B1 


E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystathione beta synthase 


CBS 


E 


Cystatin C 


CST3 


T 


Cystinosin 


CTNS 


T 


Cytidine-5-prime-triphosphate synthetase 


CTPS 


E 


Cytochromea 




E 


Cytochrome b-245 alpha 


CYBA 


E- 


Cytochrome b-245 beta 


CYBB 


E 


Cytochrome c 




E 


Cytochrome c oxidase. MTCO 




E 


Dihydrolipoyl succinyitransferase 


DLST 


E 


Dopamine beta hydroxylase 


DBH 


E 


Dopamine receptors D1 


DRD1 


N 


Dopamine receptors D2 


DRD2 


N 


Dopamine receptors D3 , 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 
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Doublecortin, DCX 


DCX 




Emerin 


EMD 


T 

1 


Endothelin 1 


EDN1 


N 


Endothelin 2 


EDN2 


N 


Endothelin 3 


EDN3 


N 


Endothelin converting enzyme 


ECE1 


IN 


Endothelin receptor type A 


EDNRA 


In 


Endothelin receptor type B 


EDNRB 


M 
IN 


Enolase 


EN01 


c 
t 


Epidermal growth factor 


EGF 


\J 


Epidermal growth factor receptor 


EGFR 


ri 


Epilepsy, progressive myoclonic 2 gene 


EPM2A 


IZ 


Excision repair complementation group 4 


ERCC4 


c 
c 


protein 






Factor 1 (No. one) 


F1 




Factor III 


F3 




Factor IX 


F9 




Factor V 


F5 




Factor VII 


F7 




Factor VIII 


F8 




Factor X 


F10 




Factor XI 


F11 




Factor XII 


F12 




FactorXIII A&B 


F13A& F13B 




Fanconi anemia, complementation group A 


FANCA 


T 
1 


Fibrinogen alpha 


FGA 


Q 


Fibrinogen beta 


FGB 


Q 


Fibrinogen gamma 


FGG 


c 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 




Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


FN1 


G 


Follicle stimulating hormone receptor 


FSHR. 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


GABA receptor, alpha 1 


GABRA1 


N 

IN 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 - 


GABRA3 


-N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 
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Galactosyitransferase 1 


GT1 


G 


Galactosyltransferase, alpha 1 ,3 


GGTA1 


G 


Galactosyitransferase, beta 3 


B3GALT 


G 


Gastric Intrinsic factor, GIF 


GIF 


E 


Glial-cell derived neurotrophic factor (GDNF) 




N 


receptor 




Glial-cell derived neurotrophic factor, GDNF 


GDNF 


N 


Glutannate decarboxylase, GAD 


GAD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 
111 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


IN 


Glutaryl-CoA dehydrogenase 


GCDH 


P 


Glutathione 


GSH 


T 
1 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glyceraldehyde-3-phosphate dehydrogenase, 


GAPDH 


E 


GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Gonadotropin releasing hormone receptor 


GNRHR 


G 


Guanylyl cyclase 




E 


Haemoglobin alpha 1 


HBA1 


T 


Haenrioglobin alpha 2 


HBA2 


. T 


Haemoglobin beta 


HBB 


T 


Haemoglobin delta 


HBD 


T 


Haemoglobin gamma A 


HBG1 


T 


Haemoglobin gamma B 


HBG2 


T 


Haemoglobin gamma G 


HBGG 


T 


Heparan sulfamidase 




E 


Heparin binding epidermal growth factor 


HBEGF 


G 


Heparin Cofactor II 


HCF2 


1 


Hepatic lipase 


LIPC 


E 


Hexosaminidase A 


HEXA,TSD 


E 


Hexosaminidase B 


HEXB 


E 


Hippocampal cholinergic neurostimulating peptide, HCNP 


N 


Histamine receptors, H1 




N 


Histamine receptors, H2 




N 


Histamine receptors, H3 




N 


Histidase 




E 
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HLA-B associated transcript 1 


BAT1 


1 


HMG-CoA reductase 


HMGCR 


p 


Holocarboxylase synthetase 


HLCS 


P 


Hypoxia inducible factor 1 


HIF1A 


F 


Hypoxia inducible factor 2 




p 


IC7 A and B 




1 


Inositol monophosphatase 


IMPA1 


1 

N 

IN 


Insulin 


INS 




Insulin receptor 


INSR 


G 


Integrin beta 1 


ITGB1 


VJ 


Integrin beta 2 


ITGB2 


G 


Integrin beta 3 


ITGB3 


G 


Integrin beta 4 


ITGB4 


G 


Integrin beta 5 


ITGB5 


G 


Integrin beta 6 


ITGB6 


G 


Integrin beta 7 


ITGB7 


G 


Integrin, alpha 1 


ITGA1 


G 


Integrin, alpha 2 


ITGA2 


G 


Integrin, alpha 3 


ITGA3 


G 

VJ 


Integrin, alpha 4 


ITGA4 


G 

VJ 


Integrin, alpha 5 


ITGA5 


G 

VJ 


Integrin, alpha 6 


ITGA6 


G 

VJ 


Integrin, alpha 7 


ITGA7 


G 

VJ 


Integrin, alpha 8 


ITGA8 


G 

VJ 


Integrin, alpha 9 


ITGA9 


G 

VJ 


Integrin, alpha M 


ITGAM 


G 


Integrin, alpha X 


ITGAX 


G 

VJ 


Interieukin(IL) 1 receptor 


IL1R 




Interleukin(IL) 1, alpha 


IL1A 


1 


Interieukin(IL) 1, beta 


IL1B 


1 


Interieukin(IL) 10 


IL10 


1 


Interieukln(IL) 10 receptor 


IL10R 


1 


Interieukin(IL) 11 


IL11 


1 


Interieukin(IL) 11 receptor 


IL11R 


1 


lnterieukin(IL)12 


IL12 


1 


Interieukin(IL) 12 receptor, beta 1 


IL12RB1 


1 


Interteukin(IL) 13 


IL13 


1 


Interieukin(IL) 13 receptor 


IL13R 


1 


Interieukln(IL) 2 


IL2 


1 


Interieukin(IL) 2 receptor, alpha 


IL2RA 


1 


Interieukin(IL) 2 receptor, gamma 


IL2RG 


1 


Interieukin(IL) 3 


IL3 




Interieukin(IL) 3 receptor 


IL3R 




Interieukin(IL) 4 


IL4 




Interieukin(IL) 4 receptor 


IL4R 




Interieukin(IL) 5 


IL5 




Interieukin(IL) 5 receptor 


IL5R 




Interieukin(IL) 6 


IL6 
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Interieukin(IL) 8 receptor IL8R | 

Interleukin(IL) 9 |L9 | 

Interleukin(IL) 9 receptor IL9R | 

Interleukin(IL) receptor antagonist 1 ILI RN. IL1 RA | 

IP3 kinase E 

Kallikrein3 KAK3 | 

Kininogen, High molecular weight KNG | 

Kynureninease E 

Laminin 5, alpha 3 LAMA3 G 

Laminin 5, beta 3 LAMB3 G 

Laminin 5, gamma 2 LAMC2 G 

Laminin M LAMM Q 

Laminin receptor 1 LAMR1 G 

Latent transfprming growth factor-beta binding LTBP2 G 
protein 2 

Leptin LEP G 

Leptin receptor LEPR G 

Leukin I 

Leukocyte-specific transcript 1 LST-1 | 

Leukotriene A4 hydrolase I 

Leukotriene A4 synthase LTA4S E 

Leukotriene B4 receptor I 

Leukotriene 84 synthase LTB4S E 

Leukotriene C4 receptor I 

Leukotriene C4 synthase LTC4S E 

Leukotriene D4/E4 receptor I 

LIM homeobox protein 1 LHX1 G 

LIM-Kinase I (LINK-I) I 

Lipoprotein receptor, Low Density LDLR T 

Lipoprotein, High Density HDLDT1 T 

Lipoprotein, Intermediate Density T 

Lipoprotein, Low Density 1 T 

Lipoprotein, Low Density 2 T 

Lipoprotein, Very Low Density VLDLR - — • T 

Low density lipoprotein receptor-related protein LRP T 
precursor 

Lymphoid enhancer-binding factor LEF-1 G 

MAD (mothers against decapentaplegic. MADH4 G 
Drosophila) homologue 4 

Mannosidase, alpha B lysosomal MANB E 

Mannosidase, beta A lysosomal MANBA E 

Methionine synthase MTR E 

Mismatch repair gene, PMSL2 PMS2 G 

Molybdenum cofactor synthesis 1 M0CS1 E 
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Molybdenum cofactor synthesis 2 


M0CS2 




Monoamine oxidase A 


MAOA 




Monoamine oxidase B 


MAOB 


F 


Muscarinic receptor, M1 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


IN 


Muscarinic receptor, M4 


CHRM4 


IN 


Muscarinic receptor, M5 


CHRM5 


IN 


Myelin basic protein 




C 

o 


N-acetylglucosamine-6-sulfatase 


GNS 




N-acetylglucosaminldase, alpha 


NAGLU 


p 
c 


NADPH-dependent cytochrome P450 


POR 




reductase 






NB6 




1 
1 


Nerve growth factor 


NGF 




Nerve growth factor receptor 


NGFR 




Neurite inhibitory protein 




M 
IN 


Neuroendocrine convertase 1 


NEC1 PCSK1 


c 


Neurofibromin 1 


NF1 


ri 
o 


Neurofibromin 2 


NF2 


G 

\D 


Neurofilament protein, NF125 


NF150 


C 
o 


Neurofilament protein, NF200 


NF200 


e 
o 


Neurofilament protein. NF68 


NF68 


c 


Neurokinin A 


NKNA 


N 

IN 


Neurokinin B 


NKNB 


IN 


Neuropeptide Y 


NPY 


Nl 

IN 


Neuropeptide Y receptor Y1 


NPY1R 


N 

IN 


Neuropeptide Y receptor Y2 


NPY2R 


N 

IN 


Nitric oxide synthase 1, N0S1 


N0S1 


F 


Nitric oxide synthase 2, N0S2 


N0S2 


P 

c 


Nitric oxide synthase 3, N0S3 


N0S3 


p 


Notch 3 


N0TCH3 




Nuclear factor l-kappa-B-like gene 


IKBL 


1 

1 


Nucleoside diphosphate kinase-A 


NDPKA 


p 


Oncogene bcl2 




w 


Oncogene sis 


PDGFB 




Ornithine delta-aminotransferase 


OAT 


P 


Ornithine transcarbamoylase 


OTC. NME1 




Parkin 


PARK2 


N 


Persyn 




s 


Phosphoglucose isomerase 


GPI 


E 


Phosphogiycerate kinase 1 


PGK1 


E 


Phospholipase A2, group 10 


PLA2G10 




Phospholipase A2, group 1B 


PLA2G1B 




Phospholipase A2, group 2A 


PLA2G2A 




Phospholipase A2, group 2B 


PLA2G2B 




Phospholipase A2, group 4A 


PLA2G4A 




Phospholipase A2, group 4C 


PLA2G4C 
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Phospholipase A2, group 5 
Phospholipase A2, group 6 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
Phospholipase C gamma 
Plasminogen 

Plasminogen activator inhibitor 1 
Plasminogen activator inhibitor 2 
Plasminogen activator receptor. Urokinase 
Plasminogen activator, Tissue 
Plasminogen activator, Urokinase 
Platelet derived growth factor 
Platelet derived growth factor receptor 
Platelet-activating factor receptor 
Postsynaptic density-95 protein 
Potassium inwardly-rectifying channel J1 
Potassium voltage-gated channel E1 
Potassium voltage-gated channel Q1 
POU domain, class 1, transcription factor 1 
(Plt1) 

Prekallikrein 

Presenilin 1 

Presenilin 2 

Prion protein 

Procollagen N-protease 

Proopiomelanocortin 

Prostacyclin synthase 

Prostaglandin 15-OH dehydrogenase 

Prostaglandin D - DP receptor 

Prostaglandin E1 receptor 

Prostaglandin E2 receptor 

Prostaglandin E3 receptor 

Prostaglandin F - FP receptor 

Prostaglandin 12 receptor 

Prostaglandin IP receptor 

Protective protein for beta-galactosidase 

Protein C 

Protein C inhibitor 

Protein kinase C, alpha 

Protein kinase C, gamma 

Protein kinase G 

Protein phosphatase 1 , regulatory (inhibitor) 
subuntt 3 
Protein S 

Prothrombin precursor 

Purine nucleoside phosphqrylase 



PLA2G5 
PLA2G6 



PLCD1 

PLCG1 
PLG 
PAI1 
PAI2 

UPAR; PLAUR 

PLAT; TPA 

UPA; PLAU 

PDGF 

PDGFR 

PAFR 

PSD95 

KCNJ1 

KCNE1 

KCNQ1 

POU1F1 



PSEN1 
PSEN2 
PRNP 

POMC 

HGPD; PGDN 



PPGB 
PROC 

PCI 

PRKCA 
PRKCG 

PPP1R3 

PR0S1 

F2 

NP 



E 
E 
E 
S 
E 
E 
G 
G 
I 

N 
N 
N 
N 
G 

I 

T 
T 
N 
E 
N 
I 



T 
I 

•E 



E, 
E 
E 
E 



I 

E 
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Pyruvate carboxylase pc g 

Renin rEN e 

Replication factor C RFC2 e 

RIGUI RIGUI G 

S100 calcium-binding protein A1 S100A1 |s| 

S100 calcium-binding protein A2 S100A2 |sj 

S100 calcium-binding protein A3 S100A3 |S| 

S100 calcium-binding protein A4 S100A4 n 

S100 calcium-binding protein A5 S100A5 n 

S100 calcium-binding protein A6 S100A6 n 

S100 calcium-binding protein A7 S100A7 n 

S100 calcium-binding protein AS S100A8 n 

S100 calcium-binding protein A9 S100A9 n 

S100 calcium-binding protein B S100B n 

S100 calcium-binding protein P S100P n 

Secretase, alpha isj 

Secretase. beta lsj 

Secretase. gamma |vj 

SelectinE SELE n 

Selectin L SELL n 

SelectinP SELP n 

Serotonin N-acetyltransferase SNAT e 

Serotonin receptor, 5HT1A HTR1A n 

Serotonin receptor, 5HT1 B HTR1 B N 

Serotonin receptor. 5HT1C HTR1C N 

Serotonin receptor, 5HT1 D HTR1 D N 

Serotonin receptor. 5HT1 E HTR1 E n 

Serotonin receptor. 5HT1 F HTR1 F n 

Serotonin receptor, 5HT2A HTR2A N 

Serotonin receptor, 5HT2B HTR2B n 

Serotonin receptor. 5HT2C HTR2C n 

Serotonin receptor, 5HT3 HTR3 fsj 

Serotonin receptor, 5HT4 HTR4 n 

Serotonin receptor. 5HT5 HTR5 n 

Serotonin receptor. 5HT6 HTR6 N 

Serotonin receptor, 5HT7 HTR7 n 

Sodium cliannel, non-voltage gated 1 , alpha SCNN1 A n 

Sodium channel, non-voltage gated 1 , beta SCNN1 B isj - 

Sodium channel, non-voltage gated 1, gamma SCNN1G N 

Sodium channel, voltage-gated, type 1 . beta SCN1 B N 
polypeptide 

Solute carrier family 1 (glutamate transporter), SLC1A1 j 
member 1 

Solute carrier family 1 (glutamate transporter), SLC1A2 T 
member 2 

Solute carrier family 12, member 1 SLC12A1 . t 

Solute carrier family 12, member 2 SLC12A2 j 

Solute carrier family 1 2. member 3 SLC12A3 t 
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Solute carrier family 1 8, member 3 


SLC18A3 


T 
1 


Solute carrier family 5 (sodium/glucose 


SLC5A1 


T 

1 


transporter), member 1 






Solute carrier family 5 (sodium/glucose 


SLC5A2 


T 
1 


transporter), member 2 






Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 
1 


transporter), member 5 






Solute carrier family 5, member 3 


SLC5A3 


1 


Solute carrier family 6 (GAIV1MA- 


SLC6A1 


T 
1 


AIVIINOBUTYRIC ACID transporter), member 1 




Solute carrier familv fi rnpiirntran^mittpr 




1 


tran^nnrfpr rinnaminp\ mamher *^ 

11 ai lOfJul LCI , UU|JCII 1 III IC/, IlldllUC?! O 






Soliitp rarripr familv/ fi ^npiimtrfln<;mitfor 

^wiuic wcii 1 Id iciiiiiiy \j ^iiC7Ui Uii cil lol 1 unci 




T 
1 


11 ai lopwi LCI , 1 lui dui CI iciiinc?^, liiciilUcf ^ 






Solutp rarripr famil\/ f^ /npiirntrancmittor 
wwiuic v/cii iici iciiiiiiy \j \i icuiuu diioiiilLLcr 




T 
1 


11 di lo^wi ici T oci LiLui III 1^, incmuwr H 






^nhinni^mvplinfl^p 
w|ji III i^wi 1 ly ciii idoc 


olVlr'Ul 


p 


Snh^itanpp P 




IN 


Supplnlr 9pmi-alrfph\/Hp riphvHrnnpnaco 
^uooii 111.^ ociiii diLJciiyuc uci lyui wMCi Idoc 


ssaon 


P 


^nlfifp nviH^iQP 

WUIIIIC WAIudOC 




C 

c 


oupcioxiuc uisrnuidse i 


oODI 




Siinprnyirlp Hi^mtitaQP 




p 


OUI ICIl i 


QI IDCT'l 

oUKri 


o 


Svnantonvrin 




M 
IN 


wyi idpiu|Ji lyoii i 


QVD 


M 
IN 


Svntayin 1 


O 1 A 1 


M 
IN 


Taiin 
1 dill 1 


1 LIN 


yj 


Tau orotein 


MAPT 


c 
o 


TEK tvrnsinp kinasp pririnthplisl 

• ^1^, tyiwwiiiw f\ii ici09y CI iwwii icildi 






Telomerase protein component 




p 


Thrombin receptor 


F2R 


1 
1 


Thrombopoietin 


THPO 


. o 


Thromboxane A synthase 1 


TBXAS1 


1 
1 


Topoisomerase 1 




P 


Transforming growth factor, beta 2 


TGFB2 


O 


Transforming growth factor, beta receptor 2 


TGFBR2 




Tumour necrosis factor (TNF) receptor 


TRAF1 


1 


associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 


1 

1 


associated factor 2 






Tumour necrosis factor (TNF) receptor 


TRAF3 


1 


associated factor 3 






Tumour necrosis factor (TNF) receptor 


TRAF4 


1 


associated factor 4 






Tumour necrosis factor (TNF) receptor 


TRAF5 


1 


associated factor 5 






Tumour necrosis factor (TNF) receptor 


TRAF6 


1 



associated factor 6 
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Tumour necrosis factor alpha 
Tumour necrosis factor alpha receptor 
Tumour necrosis factor beta 
Tumour necrosis factor beta receptor 
Tumour protein p53 
Tumour protein p63 
Tyrosine aminotransferase 
Tyrosine hydroxylase 
Ubiquitin 
Ubiquitin B 
Ubiquitin C 

Ubiquitin carboxyl-terminal esterase L1. 
UDP-glucuronosyltransferase 1 
UDP-glucuronosyltransferase 2 
Uridinediphosphate(UDP)-galactose-4- 
epimerase 

Uroporphyrinogen III synthase 
Vacuolar proton pump, subunit 1 
Vacuolar proton pump, subunit 3 
Vasoactive intestinal polypeptide 
Vasoactive intestinal polypeptide receptor 
Xanthine dehydrogenase 

176. A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 175. 

177. A set according to claim 175 or 176 in which a minority of said probes for listed 
genes are absent. 

178. A set according to claim 175 or 176 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

179. A set according to claim 175 or 176 in which a limited number of probes are 
replaced by probes for non-listed genes. 

180. A set of probes for a core group of genes according to any of claims 175 to 179 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

181 ,A set according to any of claims 175 to 1 80 consisting of probes for members of a 
sub-group of the core group. 



TNFA I 

TNFAR I 

TNFB I 

TNFBR I 

TP53, P53 G 

TP63 G 

TAT E 

TH E 

G 

UBB G 

UBC G 

• UCHL1 G 

ugt1d. UGT1 E 

UGT2 E 

GALE E 

UROS E 

VPP1 N 

VPP3 N 

VIP N 

VIPR N 

XDH E 
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182. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

183. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

1 84. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

185. A set according to claim 1S2 or 183 in which said substrate is a semiconductor 
microchip. 

186. A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 

1 87. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

188. A medical device including a set according lo any preceding claim for use in 
an assay for detection of said gene variants. 

1 89. A medical device including a set according to any of claims 175 to 187 for use in 
an array for detection of differential gene expression levels. 

190. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant strucUiral variants (as defined in claim 
175) in a target group of genes by hybridising a nucleic acid-containing 
sample fi-om said patient or individual to a set according to any of claims 175 
and 177 to 187 and relating the probe hybridisation pattern to said variations. 

191. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 176) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 176 to 187 and relating the probe interaction pattern 
to said variations. 

1 92. Use of a set or device according to any of claims 1 75 to 187 for the prognosis 
and management of patients suffering fi-om or at risk of dementia and/or its 
associated symptoms. 

193. Use of a set or device according to any of claims 175 to 1 87 for predicting likely 
. therapeutic response and adverse events following therapeutic intervention. 

194. Use of a set or device according to any of claims 175 to 187 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug, 

195. , Use of a set or device according to any of claims 1 75 to 1 87 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

1 96. Use of a set or device according to any of claims 1 75 to 187 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

197. Use of a set or device according to any of claims 175 to 1 S7 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

1 98. Use of a set or device according to any of claims 1 75 to 1 87 for construction 
of and generation of algorithms for patient and healthcare management. 

199. Use of a set or device according to any of claims 1 75 to 1 87 for modelling or 
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assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

200. Use of a set or device according to any of claims 1 75 to 1 87 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on mdividuals, groups, patient cohorts or populations. 

201. Use of a set or device according to any of claims 175 to 187 for predicting 
optimum configuration/management of thereapeutic intervention. 

202. A method according to claim 190 or 191 in which the identification of aene 
variants is indicative of a higher risk of developing dementia and/or its associated 
symptoms for the patient or individual. 

203. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop dementia and/or its associated 
symptoms, which method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from dementia and/or its associated symptoms; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the dementia and/or its associated symptoms; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 175 
to 181; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing dementia and/or its associated 
symptoms. 

204. A method for assessing whether a given subject will be at risk of developing 
dementia and/or its associated symptoms, which comprises comparing said 
subject's genotype with a model generated by the method of claim 203. 

205. A method according to any of claims 1 90, 1 9 1 , 203 and 204 wherein at least 
one step is computer-controlled. 

206. An assay suitable for use in a method according to any of claims 190, 191, 203 
and 204; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 175 to 181 in a biological sample. 

207. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing dementia and/or its associated symptoms; said kit 
comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 175 or 177 to 181 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
dementia and/or its associated symptoms. 

208. A fomiatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing dementia and/or its associated symptoms; said kit 
comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
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group of genes as defined in any of claims 176 to 181 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
dementia and/or its associated symptoms. 

209. A set of probes according to claim 1 75, wherein the probes are selected fi-om 
the group consisting of oligonucleotides and polynucleotides. 

2 10. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to psychotic disorders and 
disorders of personality; said probes being complementary to DNA and RNA 
sequences of said group of genes; characterised in that said group is a core group 
of genes consisting of substantially all of the following: 



KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



PSYCHOSES & PERSONALITY GENE LIST 


HUGO gene 


Protein 




symbol 


function 


1 1 beta hydroxysteroid dehydrogenase 2 


HSD11B2 


E 


5.1 0-methylenetetrahydrofolate reductase 


MTHFR 


E 


(NADPH) 






Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


N 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetylcholine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 
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Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


F 


Adenylate cyclase 7 


ADCY7 


F 


Adenylate cyclase 8 


ADCY8 


F 


Adenylate cyclase 9 


ADCY9 


F 


Adenylosuccinate lyase 


ADSL 


F 


Adrenergic receptor, alphal 


ADRA1 


M 

IN 


Adrenergic receptor. alpha2 


ADRA2 


N 


Adrenergic receptor, beta1 


ADRB1 


N 

IN 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, betaS 


ADRB3 


IN 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 




receptor 






Albumin, ALB 


ALB 


T 
1 


alphal -antichymotrypsin 


AACT 


E 


alpha-synuclein 


SNCA 


N 

IN 


Amyloid beta A4 precursor protein 


APP 


N 

IN 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Apolipoprotein A 1 


AP0A1 


T 
1 


Apolipoprotein A II 


AP0A2 


T 
1 


Apolipoprotein B 


APOB 


T 
1 


Apolipoprotein CI 


AP0C1 


T 
1 


Apolipoprotein C2 


AP0C2 


T 
1 


Apolipoprotein C3 


AP0C3 


T 
1 


Apolipoprotein D 


APOD 


T 


Apolipoprotein E 


APOE 


T 


Apolipoprotein H 


APOH 


T 


Arginosuccinate synthetase 


ASS 


E 


Arylsulfatase A 


ARSA^ 


E 


Ataxia telangiectasia gene, AT 


ATM 


G 


ATP/AD P transiocase 




E 


Atrial natriuretic peptide 


ANP 


G 


Atrial natriuretic peptide receptor A 


NPR1 


G 


Atrial natriuretic peptide receptor B 


NPR2 


G 
\j 


Atrial natriuretic peptide receptor C 


NPR3 


G 


Bagpipe homeobox, drosophila homolog of, 1 


BAPX1 


G 


beta-synuclein 


SNCB 


N 


Brain derived neurotrophic factor 


BDNF 


G 


Brain derived neurotrophic factor (BDNF) 


BDNFR 


G 


receptor 






C1 inhibitor 




E 


Ca(2+) transporting ATPase, slow twitch 


ATP2A2 


T 
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Calbindin 1 


CALB1 


G 


Calbindin D9K. 


CALB3 


G 


Calcineurin A1 


CALNA1 


I 

1 


Calcineurin A2 


CALNA2 


1 


Calcineurin A3 


CALNA3 


1 


Calcineurin B 




1 


Calcitonin/Calcitonin gene-related peptide 


CALCA 


N 


alpha 




Calcium channel, voltage-dependent, alpha 1F CACNA1F 


N 


subunit 






Calcium channsi voltaae-dpnpnripnt AInha- 




N 


1BfCACNL1A5) 






Galciiim channel x/oltaap-dpnpnHpnt Atnha- 
1C 




M 
IN 


Calcium channel voltaae-denpndpnt AInhp- 

N^CiiwIUIII wilCiililwi| V wi VCiUw^ViwLa/wl IviCI li| IQ 

1D 




IN 


Calcium channel voltaoe-deoendent AInha- 

l\^IWi 1 • 1 1 Wi III 1 wl I V ^^1 fcWlyrfS^ ^4 W W 1 1 VI ^^1 1 h| / «l 1^1 id 


CACISJA1 F 


M 
IN 


1E fCACNLlAB) 






Calcium channel voltaQe-deoendent Aloha- 


CACNA2 


Nl 

IN 


2/delta 






Calcium channel voltanp-dpnenripnt Bpta 1 

Ni^wllwlUIII wi ICII II l^l| VWIkCIU^ vJ^I<>&l 1 VJG>i 1 by wwlCI 1 


CACNR1 


IN 


Calcium channel voltaoe-denendent Beta S 


CACNB3 


N 


Calcium channel voltaae-denendent 


CACNG2 


N 


Neuronal Gamma 






Calcium channel voltaoe-denendent T-tvnp 

^^wti wiu 1 i 1 1 wi 1 11 1 wi 1 V \y 1 &^4v^ w \ai w 1^ wi ivi^#i 1 %| 1 vy 




N 


Calmodulin 1 

bl III 1%^ VI 1 1 1 1 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 


G 


Calmoduiin-dependant protein kinase 11 


CAMK2A 


G 


Calnexin 


CANX 


G 


Calpain 


CAPN CAPN3 


p 


Calretinin 


CALB2 


N 


Cannabinoid receptor 


CNR1 


N 


Carbonic anhydrase 3 


CA3 


F 


Carbonic anhydrase 4 


CA4 


F 


Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 




Cardiac-specific homeobox. CSX 


CSX • 


G 


Caspase 1 


CASP1 


G 


Catechol-O-methyltransferase 


COMT 


E 


Ceroid lipofuscinosis neuronal 2 


CLN2 


N 


Ceroid lipofuscinosis neuronal 3 


CLN3 


N 


Ceroid lipofuscinosis neuronal 4 


CLN4 


N 


Ceroid lipofuscinosis neuronal 5 


CLN5 


N 


Ceroid lipofuscinosis neuronal 6 


CLN6 


N 


Chemokine receptor CCR5 


CCR5 


1 


Chemokine receptor CXCR4 


CXCR4 


1 


Cholecystokinin 


CCK 


N 
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Cholecystokinin B receptor 


CCKBR - 


N 


Choline acetyltransferase 


CHAT 


E 


Chymotrypsinogen 




E 


Ciliary neurotrophic factor (CNTF) 


CNTF 


G 


Ciliary neurotrophic factor (CNTF) receptor 


CNTFR 


G 


Citrate synthase 




E 


Colony-stimulating factor 2 


CSF2 


G 


Colony-stimulating factor 2 alpha receptor 


CSF2RA 


G 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 


Cyclic AMP response element binding protein 


CREB 


G 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 1B 


PDE1B 


E 


Cyclic nucleotide phosphodiesterase 131 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 38 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 68 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 - . 


CYP24 


... E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A1 3 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 
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CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


. E 


CYP4A11 


CYP4A11 


E 


CYP4B1 


CYP4B1 


E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


F 

Lb 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


F 


Cystathionase 


CTH 


E 


Cystathione beta synthase 


CBS 


E 


Cytidine deaminase 


CDA 


E 


Cytidine-5-prime-triphosphate synthetase 


CTPS 


E 


Cytochrome a 




E 


Cytochrome c 




E 


Cytochrome c oxidase, IVITCO 




E 


Delta aminolevulinate dehydratase 


ALAD 


E 


Delta-7-dehydrocholesterol reductase 


DHCR7 


E 


Dihydrolipoamide succinyltransferase 




N 


Dopamine beta hydroxylase 


DBH 


E 


Dopamine receptors D1 


DRD1 


N 


Dopamine receptors D2 


DRD2 


N 


Dopamine receptors D3 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 


Endothelin 1 


EDN1 


N 


Endothelln 2 


EDN2 


N 


Endothelin 3 


EDN3 


N 


Endothelin converting enzyme 


- ECE1 


N 


Endothelin receptor type A 


EDNRA 


N 


Endothelin receptor type B 


EDNRB 


N 


Enoiase 


EN01 


E 


Epidermal growth factor 


EGF 


G 


Epidermal growth factor receptor 


EGFR 


G 


Excision repair complementation group 4 


ERCC4 


E 


protein 






Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 
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Fibroblast growth factor receptor 3 


FGFR3 


G 


Flightless-ll, Drosophila homolog of 


FLII 


G 


Fragile site, folic acid type. rare. fra(X) A 


FRAXA 


N 


Fragile site, folic acid type, rare, fra(X) E 


FRAXE 


N 


Fragile site, folic acid type, rare, fra(X) F 


FRAXF 


N 


GABA receptor, alpha 1 


GABRA1 




GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 • 


GABRB1 


IN 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 




GDP dissociation inhibitor 1 


GDI1 


G 


Geniospasm 1 


GSM1 


G 


Glial-cell derived neurotrophic factor (GDNF) 




N 


receptor 




Glial-cell derived neurotrophic factor, GDNF 


GDNF 


N 


Glutamate decarboxylase, GAD 


GAD1 


• P 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic. NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 28 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic. NMDA 20 


NMDAR2D 


N 


Glutaryl-CoA dehydrogenase 


GCDH 


E 


Glutathione 


GSH 


'• T- 


Glutathione S-transferase. GSTZ1 


GSTZ1 


E 


Glyceraldehyde-3-phosphate dehydrogenase. 


GAPDH 


E 


GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Gonadotropin releasing hormone receptor 


GNRHR 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 


Guanine nucleotide-binding protein, alpha 


GNA01 


N 
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Guanine nucleotide-binding protein, alpha 
inhibiting activity polypeptide 1, GNAI1 
Guanine nucleotide-binding protein, alpha 
inhibiting activity polypeptide 2. GNAI2 
Guanine nucleotide-binding protein, alpha 
inhibiting activity polypeptide 3, GNAI3 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS1 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS2 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS3 
Guanine nucleotide-binding protein, alpha 
stimulating activity polypeptide, GNAS4 
Guanine nucleotide-binding protein, alpha 
transducing activity polypeptide, GNAT1 
Guanine nucleotide-binding protein, alpha 
transducing activity polypeptide, GNAT2 
Guanine nucleotide-binding protein, beta 
polypeptide 3 

Guanine nucleotide-binding protein, q 
polypeptide 

Guanylate cyclase 2D, membrane (retina- 
specific) 

Guanylate cyclase activator 1A (retina) 

Guanylyl cyclase 

Heat shock protein, HSP60 

Heat shock protein, HSP70 

Heat shock protein. HSP90 

Heat shock protein, HSPA1 

Heat shock protein. HSPA2 

Heparan sulfamidase 

Hepatic lipase 

Histamine receptors, H1 

Histamine receptors, H2 

Histamine receptors, H3 

HMG-CoA reductase 

Huntingtin ..... 

Hypoxanthine-guanine 

phosphoribosyltransferase, HGPRT 

Hypoxia inducible factor 1 

Hypoxia inducible factor 2 

inositol monophosphatase 

Insulin 

Insulin receptor 
Interleukin(IL) 1 receptor 
tnterleukin(IL) 1, alpha 
Interleukin(IL) 1. beta 
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GNAI1 N 

GNAI2 N 

GNAI3 N 

GNAS1 N 

GNAS2 N 

GNAS3 N 

GNAS4 N 

GNAT1 isi 

GNAT2 N 

GNB3 N 

GNAQ N 

GUCY2D E 

GUCA1A E 



E 



E 
.E 
N 
N 
N 
E 
T 
E 

E 
E 
N 
G 
G 
I 
I 
I 



UPC 



HMGCR 

HD 

HPRT 

HIF1A 

IMPA1 

INS 

INSR 

IL1R 

IL1A 

IL1B 
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lnterieukin(IL)10 
Interieukin(IL) 10 receptor 
lnterleukin(IL)11 
Interleukin(IL) 1 1 receptor 
lnterleukin(IL)12 
Interleukin(IL) 12 receptor, beta 1 
Interleukin(IL) 13 
Interleukin(IL) 13 receptor 
Interleukin(IL) 2 

Interleukin(IL) 2 receptor, alpha 
Interleukin(IL) 2 receptor, gamma 
Interleukin(IL) 3 
Interleukin(IL) 3 receptor 
Interleukin(IL) 4 
Interleukin(lL) 4 receptor 
Interleukin(IL) 5 
Iriterleukin(IL) 5 receptor 
Interleukin(IL) 6 
Interleukin(IL) 6 receptor 
Interleukin(IL) 7 
Interleukin(IL) 7 receptor 
Interleukin(IL) 8 
Interleukin(IL) 8 receptor 
Interleukin(IL) 9 
Interleukin(IL) 9 receptor 
Interleukin(IL) receptor antagonist 1 
IP3 kinase 
Leukin 

Mismatch repair gene, Pi\/ISL2 
Monoamine oxidase A 
Monoamine oxidase B 
Muscarinic receptor, Ml 
Muscarinic receptor, M2 
Muscarinic receptor, M3 
Muscarinic receptor, M4 
Muscarinic receptor. M5 
Myelin basic protein 
Myosin, light chain 3 — 
NADPH-dependent cytochrome P450 
reductase 
Nerve growth factor 
Nerve growth factor receptor 
Neurite inhibitory protein 
Neurofibromin 1 
Neurofibromin 2 
Neurofilament protein, NF125 
Neurofilament protein, NF200 
Neurofilament protein, NF68 
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IL10 
IL10R 
IL11 
IL11R 

IL12 

IL12RB1 
IL13 
IL13R 
IL2 

IL2RA 

IL2RG 

IL3 

IL3R 

IL4 

IL4R 

IL5 

IL5R 

IL6 

IL6R 

IL7 

IL7R 

IL8 

IL8R 

ILg 

IL9R 

IL1RN, IL1RA 





E 


PMS2 


1 

G 


MAOA 


E 


MAOB 


E 


CHRM1 


N 


CHRM2 


N 


CHRM3 


N 


CHRM4 


N 


CHRM5 


N 




S 


MYL3 


S 


POR 


E 


NGF 


G 


NGFR 


G 




N 


NF1 


G 


NF2 


G 


NF150 


S 


NF200 


S 


NF68 


S 
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Neurokinin A NKNA 

Neurokinin B NKNB 

Neuropeptide Y nPY 

Neuropeptide Y receptor Y1 NPY1 R 

Neuropeptide Y receptor Y2 NPY2R 

Neurotensin NTS 

Neurotensin receptor NTSR1 

Nitric oxide synthase 1 . N0S1 N0S1 

Nitric oxide synthase 2, N0S2 N0S2 

Nitric oxide synthase 3, N0S3 N0S3 

Nucleoside diphosphate kinase-A NDPKA 

Oncogene sis PDGFB 

Opioid receptor, delta 0PRD1 

Opioid receptor, kappa 0PRK1 

Opioid receptor, mu 0PRM1 

Ornithine deita-aminotransferase OAT 

Paraoxonase P0N1 PON1 

Parkin PARK2 

Phospholipase A2. group 1 0 PLA2G1 0 

Phospholipase A2, group 1 B PLA2G 1 B 

Phospholipase A2, group 2A PIJ\2G2A 

Phospholipase A2. group 2B PLA2G2B 

Phospholipase A2, group 4A PLA2G4A 

Phospholipase A2, group 4C PLA2G4C 

Phospholipase A2, group 5 PLA2G5 

Phospholipase A2. group 6 PLA2G6 
Phospholipase C alpha 
Phospholipase C beta 

Phospholipase C delta PLCD1 
Phospholipase C epsilon 

Phospholipase C gamma PLCG1 

Platelet derived growth factor PDGF 

Platelet derived growth factor receptor PDGFR 

Potassium inwardly-rectifying channel J1 KCNJ1 
POU domain, class 1 . transcription factor 1 P0U1 F1 
(Pit1) 

Presenilin 1 PSEN1 

Presenilin 2 PSEN2 

Prion protein PRNP 

Proline dehydrogenase PRODH 

Proopiomelanocortin POMC 

Prosaposin PSAP 

Protective protein for beta-galactosidase PPGB 

Protein kinase C, alpha PRKCA 

Protein kinase C, gamma PRKCG 
Protein kinase G 



Protein phosphatase 1 . regulatory (inhibitor) PPP1 R3 
subunit 3 
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Proteolipid protein PLP fg 

RIGUI RIGUI G 

S100 calcium-binding protein A1 S100A1 n 

SI 00 calcium-binding protein A2 S100A2 n 

S100 calcium-binding protein A3 S100A3 n 

S100 calcium-binding protein A4 S100A4 fs| 

S100 calcium-binding protein A5 S100A5 (sj 

S100 calcium-binding protein A6 S100A6 n 

S 100 calcium-binding protein A7 . S100A7 n 

S100 calcium-binding protein A8 S100A8 n 

S 1 00 calcium-binding protein A9 S 1 00A9 n 

S100 calcium-binding protein B S100B ' N 

S100 calcium-binding protein P S100P n 

Secretase, alpha |sj 
Secretase, beta 

Secretase, gamma isj 

Serotonin N-acety transferase SNAT e 

Serotonin receptor, 5HT1A HTR1A n 

Serotonin receptor, 5HT1B HTR1B [sj 

Serotonin receptor, 5HT1C HTR1C n 

Serotonin receptor, 5HT1 D HTR1D N 

Serotonin receptor, 5HT1E HTR1E n 

Serotonin receptor, 5HT1 F HTR1 F n 

Serotonin receptor. 5HT2A HTR2A N 

Serotonin receptor, 5HT2B HTR2B n 

Serotonin receptor, 5HT2C HTR2C n 

Serotonin receptor, 5HT3 HTR3 fsj 

Serotonin receptor, 5HT4 HTR4 N 

Serotonin receptor, 5HT5 HTR5 n 

Serotonin receptor, 5HT6 HTR6 N 

Serotonin receptor, 5HT7 HTR7 n 

Sodium channel, non-voltage gated 1 . alpha SCNN1 A n 

Sodium channel, non-voltage gated 1 , beta SCNN1 B n 

Sodium channel, non-voltage gated 1, gamma SCNN1 G N 

Sodium channel, voltage-gated, type 1 , beta SCN1 B n 
polypeptide 

Solute carrier family 1 2, member 1 SLC1 2A1 j 

Solute carrier family 12. member 2 SLC12A2 T 

Solute carrier family 1 2. member 3 SLC1 2A3 j 

Solute carrier family 4 (anion exchanger), SLC4A1 j 
member 1 

Solute carrier family 4 (anion exchanger). SLC4A2 t 
member 2 

Solute carrier family 4 (anion exchanger), SLC4A3 t 
member 3 

Solute carrier family 5 (sodium/glucose SLC5A1 j 
transporter), member 1 

Solute carrier family 5 (sodium/glucose SLC5A2 j 
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transporter), member 2 

Solute carrier family 5 (sodium/glucose SLC5A5 j 
transporter), member 5 

Solute carrier family 5. member 3 SLC5A3 j 

Solute carrier family 6 (GAMMA- SLC6A1 j 
AMINOBUTYRIC ACID transporter), member 1 

Solute carrier family 6 (neurotransmitter SLC6A3 j 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 j 
transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 j 
transporter, serotonin), member 4 

Superoxide dismutase 1 S0D1 e 

Superoxide dismutase 3 S0D3 £ 

Synapsin 1a& 1b SYN1 m 

Synapsin 2a & 2b SYN2 n 

Synaptic vesicle amine transporter SVAT n 

Synaptogyrin N 

Synaptophysin SYP m 

Synaptosomal-associated protein, 25KD SNAP25 n 

Syntaxin 1 STX1 n 

Tachykinin receptor, NK1R TACR1 n 

Tachykinin receptor, NK2R TACR2 n 

Tachykinin receptor, NK3R TACR3 n 

Talin TLN G 

TEK, tyrosine kinase, endothelial TEK E 

Telomerase protein component E 

Transcobalamin 1, TCN1 j 

Transcobalamin 2, TCN2 TCN2 t 

Transcription factor, TUPLE 1 TUPLE1 N 

Transforming growth factor, beta 2 TGFB2 G 

Transfontiing growth factor, beta induced TGFBI G 

Transfonning growth factor, beta receptor 2 TGFBR2 G 

Transthyretin TTR t 

Trypsin inhibitor E 

Tryptophan 2,3-dioxygenase TD02 N 

Tryptophan hydroxylase TPH E 

Tumour necrosis factor (TNF) receptor TRAF1 " " r" 

associated factor 1 

Tumour necrosis factor (TNF) receptor TRAF2 | 
associated factor 2 

Tumour necrosis factor (TNF) receptor TRAF3 | 
associated factor 3 

Tumour necrosis factor (TNF) receptor TRAF4 | 
associated factor 4 

Tumour necrosis factor (TNF) receptor TRAF5 | 
associated factor 5 

Tumour necrosis factor (TNF) receptor TRAF6 | 
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associated factor 6 






Tumour necrosis factor alpha 


TNFA 


1 


Tumour necrosis factor alpha receptor 


TNFAR 


t 


Tumour necrosis factor beta 


TNFB 


1 


Tumour necrosis factor beta receptor 


TNFBR 


1 


Tyrosinase 


TYR 


c 
c 


Tyrosine hydroxylase 


TH 


c 

c 


Ubiquitin 




(1 
yj 


Ubiquitin activating enzyme, E1 




c 


Ubiquitin B 


UBB 




Ubiquitin C 


UBC 


o 


Ubiquitin protein ligase E3A 


UBE3A 


c 


UDP-giucuronosyltransferase 1 


ugt1d. UGT1 


E 


UDP-glucuronosyitransferase 2 


UGT2 


E 


Uridinediphosphate(UDP)-galactose-4- 


GALE 


E 


epimerase 






Vacuolar proton pump, subunit 1 


VPP1 . 


N 


Vacuolar proton pump, subunit 3 


VPP3 


N 


Vesicular monoamine transporter 1 


VMAT1 


N 


Vesicular monoamine transporter 2 


VMAT2 


N 


21 1 .A set of probes, said probes being antibodies or antibody fragments which 





interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, sphcing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 210. 

2 12. A set according to claim 210 or 211 in which a minority of said probes for listed 
genes are absent. 

213. A set according to claim 210 or 21 1 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

214. A set according to claim 210 or 211 in which a limited number of probes are 
replaced by probes for non-listed genes. 

2 15. A set of probes for a core group of genes according to any of claims 210 to 214 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

2 16. A set according to any of claims 210 to 215 consisting of probes for members of a 
sub-group of the core group. 

217. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 
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2 18. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

2 19. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

220. A set according to claim 217 or 218 in which said substrate is a semiconductor 
microchip. 

221. A set according lo any preceding claim for use in a biological assay for detection 
of said gene variants. 

222. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

223. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

224. A medical device including a set according to any of claims 210 lo 222 for use in 
an array for detection of differential gene expression levels. 

225. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
210) in a target group of genes by hybridising a nucleic acid-containing 
sample from said patient or individual to a set according to any of claims 210 
and 212 to 222 and relating the probe hybridisation pattern to said variations. 

226. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 211) in a target group of genes by interacting an expressed-protein- 
containing sample fi-om said patient or individual with a set of probes 
according to any of claims 21 1 to 222 and relating the probe interaction pattern 
to said variations. 

227. Use of a set or device according to any of claims 21 0 to 222 for the prognosis 
and management of patients suffering from or at risk of experiencing the 
symptoms and consequences of psychotic disorders and disorders of 
personality. 

228. Use of a set or device according to any of claims 2 1 0 to 222 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

229. Use of a set or device according to any of claims 210 to 222 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug. 

230. Use of a set or device according to any of claims 2 1 0 to 222 for predicting, 
likely patterns of symptom clusters (symptom profiles) in^disease and the' 
likelihood of subsequent, contingent, disease or symptoms. 

231. Use of a set or device according to any of claims 210 to 222 for general health 
screening, occupational health purposes^ healthcare planning on a population 
basis and other healthcare management utilisations. 

232. Use of a set or device according to any of claims 21 0 to 222 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

233. Use of a set or device according to any of claims 2 1 0 to 222 for construction 
of and generation of algorithms for patient and healthcare management. 

234. Use of a set or device according to any of claims 2 10 to 222 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
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individuals, groups, patient cohorts or populations 

235. Use of a set or device according to any of claims 2 10 to 222 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

236. Use of a set or device according to any of claims 2 1 0 to 222 for predicting 
optimum configuration/management of thereapeutic intervention. 

237. A method according to claim 225 or 226 in which the identification of eene 
variants is indicative of a higher risk of developing the symptoms and " 
consequences of psychotic disorders and disorders of personality for the patient or 
individual. 

238. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop the symptoms and consequences 

. of psychotic disorders and disorders of personality, which method comprises: 

i) obtaining DNA or RNA or protein samples fi-om patients or individuals 
diagnosed as suffering from the symptoms and consequences of psychotic 
disorders and disorders of personality; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the symptoms and consequences of psychotic 
disorders and disorders of personality; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in die core group of genes as defined in any of claims 210 
to 216; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing the symptoms and consequences of 
psychotic disorders and disorders of personality. 

239. A method for assessing whether a given subject will be at risk of developing 
the symptoms and consequences of psychotic disorders and disorders of 
personality, which comprises comparing said subject*s genotype with a model 
generated by the method of claim 238. 

240. A method according to any of claims 225, 226, 238 and 239 wherein at least 
one step is computer-controlled. 

241 . An assay suitable for use in a method according to any of claims 225, 226, 238 
and 239; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 210 to 216 in a biological sample. 

242. A fomatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms and consequences of psychotic disorders 
and disorders of personality; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 210 or 210 to 216 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms and consequences of psychotic disorders and disorders of 
personality. 
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243. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms and consequences of psychotic disorders 
and disorders of personality; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 211 to 216 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms and consequences of psychotic disorders and disorders of 
personality. 

244. A set of probes according to claim 210, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 

245. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to cardiovascular disease, 
dysfunction and/or damage; said probes being complementary to DNA and RNA 
sequences of said group of genes; characterised in that said group is a core group 
of genes consisting of substantially all of the following: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTL\TION 

CARDIOVASCULAR GENE LIST 

17beta hydroxysteroid oxidoreductase 
2,3-bisphosphogiycerate mutase 
3 beta hydroxysteroid dehydrogenase 2 
3-oxoacid CoA transferase 
5,1 0-methylenetetrahydrofolate reductase 
(NADPH) 

Acetoacetyl 1-CoA-thiolase 
Acetoacetyl 2-CoA-thioiase 
Acetyl CoA acyltransferase 
Acetylcholinesterase 
Acid phosphatase 2, lysosomal 
Acidic amino acid transporter 
Actin. alpha, cardiac 
Actin, alpha, skeletal 



HUGO gene Protein 

symbol function 

E 

BPGM E 

HSD3B2 E 

OXCT E^^" 

MTHFR E 

ACAT1 E 

ACAT2 E 

ACAA E 

ACHE E 

ACP2 E 

T 

ACTC S 

ACTA1 s 
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Atrial natriuretic peptide receptor B 

Atrial natriuretic peptide receptor C 
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BCL2-related protein A1 
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lUiiiuic; oLifnuiauny normone, pon 


rono 


G 


Pnrm 1 m i n nt ra n cf o r£> Qo 
nui 1 1 III 1 III iLiLi di ioic?i doc 




b 


r idyiit? oiic, lOiiu duiU lypc, rdre, T^d^Ay r\ 


PDAV A 
rKAAA 


N 


1 uoUolUdoc dipild'*l--Z. 




b 


Pi ipnQvlf ran cfora GO 0 
1 uuUoyiudtlolc;idoc 


rU 1 Z 


1 


Pi i^ncv/lf rancforoco *\ 


PI IT*^ 
rU 1 O 


"p 

T 


1 uuuoyiu diioitsi doc u 


PI ITR 
rU 1 D 


r 


Piikiix/ama tvnia f*nnnpnital miicpiilar 
1 urvuydiiio type? wWi lyci iiidi iiiuouuidi 






dystrophy 






GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 
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GABA receptor, beta 1 


GABRB1 


Nl 
IN 


GABA receptor, beta 2 


GABRR? 


M 


GABA receptor, beta 3 


GABRB3 


N 


GABA receotor aamma 1 


r^ARRt^l 


M 

N 


GABA receotor aamma 2 

\ 1 WWw|k^iWI 1 Mail II MCI ^ 


r^ARRn9 

V^rNDixO^ 


Kl 

N 


GABA receotor oamma 3 




Kl 

N 


GABA transaminase 


ABAT 


c 


Galactose l-ohosohate uridvUtransferasp 


GALT 


b 


G a la ctosvl transferase 1 


nTi 




Galarto<5\/ltran«>fpra^p alnh^ 1 


r^HTAi 

00 1 r\ \ 


G 


Galartn^vltran^fprfl^p hpfsi ^ ' 

vJciiciv/iwoy III ai loici aoCf ucid o 




G 


Galanin 

^JGIICil III 1 




Kl 


Galanin rpppntnr 

v.'CIICII ill 1 1 wV/wk./iWI 




Kl 

N 


r^ammcj_/^li if om\/l /^art^/^vi/i^e^ 
Odl 1 II i1cl~^iUlaiTiyi Laruoxyiase 




T 


C^ar\ if in/^'fir\n r\r/^faJr» olr^h^ ^ 

odp junuiiun pruicjin aipria i 


r^ 1 A 1 


T 


r^£in iiinr'tinn nrntPin Hofa i 


r^ im 


T 


(^ori iiinpflnn nrot^ln Hofa 0 
vjap jui iL^iiiJi 1 pi uic^ii 1 uvSla ^ 


IPO 


T 






G 


r^Ii ipnQfl minx/I fNI-ap^twH francfarsico ^ l_ 


OON 1 ^ 


E 


hrj?nchinn or\7\/m^ 
uiciiiuiini^ diiLyiiiv? 






V^ILioUOILlClOCi dV^IU Cli|JllCl 


/^A A 


E 


r-«li if^DQiHacPk stnlfi Kofa 




E 


wiuiaiiidic vjcudi uuAyidocjf \3A\L/ 




C 


r^liifflm^itp rpcpntnr 1 

V^lLI iai 1 Id IwwCIJl^l 1 




Kl 

IN 


wlUvdilldlC? 1 C7wC|JlUI ^ 


r^f I IRQ 


Kl 


(^It ifsirnstp racpntnr ^ 

WlUldllldlC 1 wwCpiwf o 




Kl 

N 


Glutam^itp rpppntnr 4. 




Kl 

N 


r^li iff^m^tp rpp^^otnr ^ 
wiULdiiidic 1 cucpiui V/ 


OLUKO 


Kl 


Glutamatp rpppntnr fi 




Kl 

In 


Glutamatp rpppntnr 7 


ni 1 IR7 


Ki 
IN 


rnhitflm^itA TAPontor innntroni^ M^^^^A 1 
VJIUldl 1 laic 1 Ck/CplUI , lUtlUllUpiU, INIVIL/M 1 


INIVIUAKI 


Kl 

N 


Glutamatp rpppntnr innntrnnip WMHA 9A 

WiUiCIIIICliC 1 wV^w^lWI 1 lUI lULI v/IJIw, l>liVILi/A\ 


NMHAPOA 


Kl 


Glutamatp rpppntnr tnnntrontp MM DA 

wlUidllldli? IC7\/C7plUI, IUIIUUU|Jll^, INIV1L//A ^0 


MMHAPOR 


Kl 


filutamj^tp r^Cf^nft^r \f^nrsirr\r\\f^ KIMDA OC^ 

ViJiMiai 1 idle iCUC7pl\Ji, iVi/i iUU UUIU, INlVlL/A\ 


MMPiAROr* 
INIVIUArxZU 


Kl 

N 


Glutamate receotor innntrnnic MM DA 9D 


1 M iVi lM//Ar\i^ L/ 


M 
IN 


Glutamate-cvsteine iina<>p 


(^\ PI p 


t 


Glutarvl-OnA riphvHrnnpna^p 


r^pnH 

\j\jUri 


b 


Glutathionp 

X^IUICILI IIWI IC 




1 


Glutathione oeroxidase GPX1 


1 /a 1 


b 


Glutathinne reducta^p Q5^R 


R9R 


b 


Glutathione S-transferase, GSTZ1 


GSTZ1 




Glyceraldehyde-3-phosphate 


GAPDH 


E 


dehydrogenase, GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycophorin A 


GYPA 


S 


Glycophorin B 


GYPB 


S 
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Glycophorin C 

Glycosyltransferases, ABO blood group 
Growth arrest-specific homeobox 



GYPC 

ABO 

GAX 



Guanine nucleotide-binding protein, alpha GNA01 

activating activity polypeptide, GNAO 

Guanine nucleotide-binding protein, alpha GNAI1 

inhibiting activity polypeptide 1. GNA11 

Guanine nucleotide-binding protein, alpha I3NAI2 

inhibiting activity polypeptide 2, GNAI2 

Guanine nucleotide-binding protein, alpha GNAI3 

inhibiting activity polypeptide 3, GNAI3 

Guanine nucleotide-binding protein, alpha GNAS1 

stimulating activity polypeptide, GNAS1 

Guanine nucleotide-binding protein, alpha GNAS2 

stimulating activity polypeptide, GNAS2 

Guanine nucleotide-binding protein, alpha GNAS3 

stimulating activity polypeptide, GNAS3 

Guanine nucleotide-binding protein, alpha . GNAS4 

stimulating activity polypeptide, GNAS4 

Guanine nucleotide-binding protein, beta GNB3 

polypeptide 3 

Guanine nucleotide-binding protein, gamma GNG5 
polypeptide 5 

Guanine nucleotide-binding protein, q GNAQ 

polypeptide 

Guanylyl cyclase 

H(+),K(+)-ATPase ATP4B 
Haemoglobin alpha 1 HBA1 
Haemoglobin alpha 2 HBA2 
Haemoglobin beta HBB 
Haemoglobin delta HBD 
Haemoglobin epsilon 

Haemoglobin gamma A HBG1 
Haemoglobin gamma B HBG2 
Haemoglobin gamma G HBGG 
Haptoglobin, alpha 1 HPA1 
Haptoglobin, alpha 2 HPA2 
Haptoglobin, beta HPB 
Heat shock protein, HSP60 
Heat shock protein, HSP70 
Heat shock protein, HSP90 
Heat shock protein, HSPA1 
Heat shock protein, HSPA2 
Hemochromatosis HFE 
Hemopexin HPX 
Heparan sulfamidase 

Heparin binding epidermal growth factor HBEGF 
Heparin Cofactor II HCF2 
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Hepatic lipase 


LIPC 


c 


Hermansky-pudlak syndrome gene 


HPS 


1 


Hexokinase 1 


HK1 


c 


Hexosaminidase A 


HEXA TSD 


c 
c 


Hexosaminidase B 


HEXB 


c 
c 


Histidine-rich glycoprotein 


HRG 


T 

1 


Hi-A-B associated transcript 1 


BAT1 


1 
1 


HLH transcription factor HAND1 


HAND1 


O 


HLH transcription factor HAND2 


HAND2 




HI\4G-CoA lyase 


HMGCL 

1 1 IVI 


b 


HMG-CoA reductase 


HMGCR 


c 


HIVlG-CoA synthase 


HMGCS2 


c 


Homeobox (HOX) gene A13 


HOXAI*^ 




Homeobox HB24 


HI X1 


Cj 


Hormone-sensitive linasp 


noL. 


r— 

E 


Human chorionic gonadtrophin, hCG 


CG 




Human placental lactogen 


CSH1 




Hypoxanthine-guanine 


HPRT 

1 11 1 X i 


CI 


phosphoribosyltransferase, HGPRT 






Hypoxia inducible factor 1 


HIF1A 


c 
c 


Hypoxia inducible factor 2 




t 


IC7 A and B 




1 
1 


Iduronate 2 sulphatase 


IDS 


b 


Indian hedgehog, ihh 


IHH 


n 


Inosine triphosphatase 


ITPA 


b 


Inositol 1,4,5-triphosphate receptor 1 


ITPR1 


r> 


Inositol 1 .4,5-triphosphate receptor 3 


ITPR3 




Inositol monophosphatase 


IMPA1 


M 
IN 


Inositol polyphosphate 1 -phosphatase 


INPP1 


M 
IN 


Insulin 


INS 


r» 


Insulin receptor 


INSR 




Insulin receptor substrate-1 


IRS1 




Insulin-like growth factor 1 


IGF1 


\j 


Insulin-like growth factor 1 receptor 


IGF1R 


o- 


Insulin-like growth factor 2 


IGF2 


o 


Insulin-like growth factor 2 receptor 


IGF2R 


r^ 


Integrin beta 1 


ITGB1 




Integrin beta 2 


ITGB2 


n - 


integrin beta 3 


ITGB3 


o 


Integrin beta 4 


ITGB4 




Integrin beta 5 


ITGB5 


G 


Integrin beta 6 


ITGB6 


G 


Integrin beta 7 


ITGB7 


G 


Integrin, alpha 1 


ITGA1 


G 


Integrin. alpha 2 


ITGA2 


G 


Integrin. alpha 3 


ITGA3 


G 


Integrin, alpha 4 


ITGA4 


G 


Integrin, alpha 5 


ITGA5 


G 
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Intearin aloha 6 


ITGA6 


/-» 


Intearin aloha 7 


ITGA7 


r> 


Integrin, alpha 8 


ITGA8 


n 


Intearin afoha 9 

lit ^ * ' 1 vt 9 hi^ 1 1^^ 


ITGAQ 


\3 


Intearin. aloha M 

III 23 I • I ■ 1 I ha^ 1 ■ 1*1 


ITGAM 


r> 


Integrin, alpha X 


ITGAX 




Inter-alpha-trypsin inhibitor, lATI 




p 
t: 


Intercellular adhesion molecule 1 


ICAM1 




Intercellular adhesion molecule 2 


ICAM2 




Intercellular adhesion moleculp 3 


ICAM3 




Intprfpron aloha 


IFNA1 




Interferon beta 


ll IND 




Interferon oamma 

ill W 1 1 w 1 Vy * ' ^ ^ 1 1 1 1 1 1 U 


IFNG 

II 1 T| \J 




Interfprnn aamma recpntor 1 


II IxOiA 1 




Interferon oamma receotor 2 


IFNIGR2 




IntpripukinHL^ 1 renpntnr 


II IP 
1 1_ 1 rs 




InterieukinML^ 1 aloha 

III h w 1 i w u r\ 1 1 III k« 1 1 1 I 1 ■ wi 


IL1 A 




Intprlpukin/IL ^ 1 heta 


II IR 




InfpripukinMl ^ 10 


It in 




II lid ICUIMl 1^1 1 VJ ICOCjJlV.'l 


ti inp 

IL 1 UiA 




Intpripiikin/ll ^11 

11 liwl IwUrvil 1^1 1 i 


11 11 




Intpripukin/ll ^11 rpppntnr 

II llwl IwUIXII It 1 1 1 1 ^VrfC^Lwl 


n 11P 




IntpHpi ikin/ll ^ 19 


II 19 
11. i Z 




IntpripiikinHI ^19 rpppntnr hptA 1 


II 12RR1 




Intprtpiiktnni \ 


II 1*^ 

IL. 1 O 




InterleukinnL^ 13 receotor 


IL13R 
iL» 1 \?r\ 




Infpripiikinni ^ 9 


II 9 

1 L^ 




InterieuklnHL^ 2 receotor aloha 


IL2RA 




InterleukinnL^ 2 rPCPDtor oamma 

11 llwl IwUfXIl 1 ^ 1 L_y ^ 1 Cww^LWI ) ^CllillllCI 


IL2RG 




InterlPukinHL^ 3 


IL 3 

1 L»w 




interlpukinni ^ 3 rpppntnr 


11 3R 




Interieukin^Ll 4 

1 1 1 w Wl iVll 11 i ^ J I 


114 




jnterleukinHL^ 4. r^c^ntnr 

1 1 liwi l9Lir\il 1^1 ^ J ^ 1 wwC^iwI 


II 4R 




InterleuklnHL^ 5 

III 1 1 W U l\l 1 ' % 1 ^ / ^ 






InterleukinHL^ 5 receotor 


IL5R 




InterleukinHL^ 6 


IL6 




Interieukin(IL) 6 receptor 


IL6R 




InterleukinHL V7 ' — 

III Vwl 1 U l\l 1 1 y 1 f 1 


IL7 

1 L_ 1 




InterieuklnHL) 7 receotor 


IL7R 




InterleukinML^ 8 


118 

1 


. 


Interleukin(IL) 8 receptor 


IL8R 




Interleukin(IL) 9 


IL9 




Interieukin(IL) 9 receptor 


IL9R 




Interleukin(IL) receptor antagonist 1 


IL1RN. IL1RA 




IP3 kinase 




E 


Isovaleric acid CoA dehydrogenase 


IVD 


E 


Kallikrein 3 


KAK3 


1 


Kell blood group precursor 


XK. KEL 


T 
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Ketohexokinase 


KHK 


p 


Kininogen. High molecular weight 


KNG 


1 
1 


Kynureninease 






Lactate dehydrogenase, A 


LDHA 


P 
c 


Lactate dehydrogenase, B 


LDH8 


c 


Lamin A/C 


LMNA 




Laminin 5, alpha 3 


LAMA3 




Laminin 5, beta 3 


LAM83 




Laminin 5, gamma 2 


LAMC2 




Laminin M 


LAMM 




Laminin receptor 1 


LAMR1 




Latent transforming growth factor-beta 


LTBP2 




binding protein 2 






Lecithin-cholesterol acyltransferase 


LCAT 


C 


Lectin, mannose-bindinq 1 


LMAN1 


1 
1 


Lectin, mannose-binding 2 


MBL2 


1 
1 


Leptin 


LEP 




Leptin receptor 


LEPR 




Leukocyte-specific transcript 1 


LST-1 


1 

1 


Leukotriene A4 synthase 


LTA4S 


F 


Leukotriene B4 receptor 




1 


Leukotriene 84 synthase 


LT84S 


c 

Urn 


Leukotriene C4 synthase 


LTC4S 


c 


LIM homeobox protein 1 


LHX1 




Lipocortin 1 


ANX4 


1 


Lipoprotein lipase 


LPL 


1 


Lipoprotein receptor, Low Density 


LDLR 


T 
1 


Lipoprotein, High Density 


HDLDT1 


T 


Lipoprotein, Very Low Density 


VLDLR 


T 


Lipoprotein-associated coagulation factor 


LACI 


1 


Lipoxygenase 




E 

is 


Lipoxygenase 12 (platelets) 


LOG 12 


1 
1 


Long QT-type 2 potassium channels 


LQT2, KCNH2 


T 


Low density lipoprotein receptor-related 


LRP 


T 

1 


protein precursor 






Lymphoid enhancer-binding factor 


LEF-1 


G 


Lysosomal acid lipase 


LIRA 


F 


Macrophage inflammatory protein-2 


MIP2 


1 


MAD (mothers against decapentaplegic, 


MADH4 


G 


Drosophila) homologue 4 






MADS box transcription-enhancer factor 2A 


MEF2A 


G 


MADS box transcription-enhancer factor 28 


MEF2B 


G 


Mannosidase, alpha 8 lysosomal 


MANB 


E 


Matrix Gla protein 


MGP 


G 


Matrix metalloproteinase 1 


MMP1 


E 


Matrix metalloproteinase 10 


MMP10 


E 


Matrix metalloproteinase 1 1 


MMP11 


E 


Matrix metalloproteinase 12 


MMP12 


E 
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Matrix metalloproteinase 1 3 


MMPi') 

IVIIVII 1 \J 


t 


Matrix metalloproteinase 14 


MMP14 

IVIIVII 1 *T 


c 


Matrix metalloproteinase 15 


MMP1S 

IVIIVlr 1 %J 


b 


Matrix metalloproteinase 16 


MMP1R 

IVIIVI I 1 v<* 


c 


Matrix metalloproteinase 1 7 


MMP17 

IVIIVI n 1 / 


c 
E 


Matrix metalloproteinase 18 


IVIIVIi 1 o 


r— 
C 


Matrix metalloproteinase 19 


MMP1Q 

IVilVil 1 C7 


r— 
C 


Matrix metalloproteinase 2 


iviivir ^ 


E 


Matrix metalloproteinase 3 


MMP^ 

iviivir^o, o 1 iviT 1 


c 


Matrix metalloDroteinase 4 


Ivl IVIr *r 


E 


Matrix metalloDroteina^p 


IVIIVlnO 


E 


Matrix metallonrotPiriAsp R 


MM DA 


E 


MatriY mptallnnrntpinfl<5P 7 


KAKA07 

Wimr f 


E 


ividUiA 1 1 iddilUfJlUlcii laoc O 


MlvlPo 


E 


ividiiiA 1 1 iddiiupiuidi looc 


MMry 


E 


ividdi lULrvJl III 1 ^ icUcpiur 




T 


ivicidi lUL/Ui III 1 ^ lCLrC|JLUr 


(VlLr4K 


T 


ivicu iiui III ic oyi ill idoC 


M 1 K 


E 


Methionine svnthasp rprfurta^p 


MTRR 


E 


Mpth\/lm^lnn\/l-.r^oA miitsico 


KA\ IT 


E 


iVlcfVdIUl Idle Ixiridbo 


IvIVIn 


E 


iviriw v/ldoo !• r\ 






MHC Class 1* B 

IVII V>ICI00 I. 






MHC Class 1' C 






MHC Class 1- LMP-2 L MP-7 






MHC Class !• Tan1 






MHC Class II- DP 

IVII V^lClwO It* U^l 


Ml A f^DPi 




MHC Class II* DQ 

IVII IK^ ^^lUww ll« ^^wC 






MHC Class II- DR 






MHC Class 11* TaD2 

IVII IS^ V^ICtw9w tl< 1 oyj^ 






ivino v^idoo 1 i-wuiiipicrnentaiion group M 






MHC Cla^^ ll'Cnrnnlpmpnt^ifinn nrniin R 


rfxank 




MHf^ Cla^^ H'rinmnldmontafirtn nrniir* ^ 

IVII widoo 1 1 • wui iifjicii ici iidiiUii uruuu \_/ 


KrAO 




MHC Class li'ComDlementatinn nrnnn n 


RFVAP 




Microsomal trialvceride tran^fpr nrnfpin 


MTP 

Ivl 1 1 


1 


Mismatch rpnair npnp PM^I 9 


DN>IQ9 


G 


Mitochondrial trifunntional nrntpin a\nha 

iviivv/wi IWI IVJl iCll M IIUI l\i/LiV^I ICII L/IWlC7lllf dlIJi Id 


HAnHA 


c 
C 


subunit 






Mitochondrial trifunctional oroteln beta 


HADHR 

1 IrAL-TiD 


c 


subunit 






Molybdenum cofactor synthesis 1 


M0CS1 


F 


Molybdenum cofactor synthesis 2 


M0CS2 


E 


Monoamine oxidase A 


MAOA 


E 


Monoamine oxidase B 


MAOB 


E 


Monocyte chemoattractant protein 1 


MCP1 


1 


Mucolipidoses 


GNPTA 


E 


Mulibrey nanism 


MUL 


T 


Muscarinic receptor, M1 


CHRM1 


N 
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Muscarinic receptor, M2 CHRM2 n 

Muscarinic receptor, M3 CHRM3 |sj 

Muscarinic receptor, M4 CHRM4 n 

Muscarinic receptor, M5 CHRM5 fsj 

MutS homolog 3 MSH3 q 

Myoglobin j 

Myosin, cardiac MYH7 s 

Myosin, light chain 2 MYL2 s 

Myosin, light chain 3 MYL3 s 

Myosin-binding protein C, cardiac MYBPC3 s 

Myotubularin MTM1 s 

Na+, K+ ATPase, alpha ATP1 A1 g 

Na+, K+ ATPase, beta 1 ATP1B1 G 

Na+. K+ ATPase, beta 2 ATP1 B2 G 

Na+, K+ ATPase, beta 3 ATP1 83 G 

Na+/H+ exchanger 1 NHE1 j 

Na+/H+ exchanger 2 NHE2 j 

Na+/H+ exchanger 3 NHE3 j 

Na+/H+ exchanger 4 NHE4 j 

Na+/H+ exchanger 5 NHE5 T 

N-acetylglucosamine-6-sulfatase GNS E 

NADPH oxidase I 

NADPH-dependent cytochrome P450 POR E 
reductase 

NB6 I . 

Nebulin NEB s 

Nephronophthisis 1 NPHP1 T 

Neuraminidase sialidase NEU T 

Neuregulin HGL G 

Neurite inhibitory protein |sj 

Neuroendocrine convertase 1 NEC1,PCSK1 E 

Neurokinin A NKNA N 

Neurokinin B NKNB N 

Neuropeptide Y NPY N 

Neuropeptide Y receptor Y1 NPY1R n 

Neuropeptide Y receptor Y2 NPY2R N 

Neutrophil cystolic factor 1 NCF1 | 

Neutrophil cystolic factor 2 NCF2 j 

Niemann-Pick disease protein NPC1 T 

Nitric oxide synthase 1 , N0S1 N0S1 E 

Nitric oxide synthase 2, N0S2 N0S2 E 

Nitric oxide synthase 3, N0S3 N0S3 E 

Notch ligand - jagged 1 JAG1 , AGS G 

Nuclear factor l-kappa-B-like gene IKBL | 

Oncogene sis PDGFB G 

Oncostatin M OSM G 

Oncostatin M receptor OSMR g 

Osteonectin ON g 
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Osteopontin 

Osteoprotegerin 

Pancreatic lipase 

Pancreatic lipase related protein 1 

Pancreatic lipase related protein 2 

Paraoxonase P0N1 

Paraoxonase P0N2 

Paraoxonase P0N3 

Pan/albumin 

Patched (Drosophila) homolog, PTCH 
PCNA (proliferating cell nuclear antigen) 
Pepsinogen 
Peroxidase, salivary 
Peroxisomal membrane protein 1 
Peroxisomal membrane protein 3 
Peroxisome biogenesis factor 1 
Peroxisome biogenesis factor 19 
Peroxisome biogenesis factor 6 
Peroxisome biogenesis factor 7 
Peroxisome proliferative activated receptor, 
alpha 

Peroxisome proliferative activated receptor, 
gamma 

Peroxisome receptor 1 
P-glycoprotein 3 

Phosphatidylinosltol glycan, class A 
(paroxysmal nocturnal hemoglobinuria) 
Phosphatidylinosltol transfer protein 
Phosphofructoklnase, muscle 
Phosphoglucose isomerase 
Phospholipase A2, group 10 
Phospholipase A2, group 1B 
Phospholipase A2. group 2A 
Phospholipase A2, group 2B 
Phospholipase A2, group 4A 
Phospholipase A2, group 4C 
Phospholipase A2, group 5 
Phospholipase A2, group 6 • 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
Phospholipase C gamma 
Phosphomannomutase-2 
Phosphoribosyi pyrophosphate synthetase 
Phosphorylase kinase, alpha 2 
Phytanoyl-CoA hydroxylase 
Plasminogen 



OPN 

OPG 

PNLIP 

PLRPi 

PLRP2 

P0N1 

P0N2 

PVALB 
PTCH 



SAPX 

PXMP1 

PXMP3 

PEX1 

PEX19 

PEX6 

PEX7 

PPARA 

PPARG 

PXR1 
PGY3 
PIGA 

PITPN 
PFKM 

GPI 

PLA2G10 

PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PLA2G5 

PLA2G6- 



PLCD1 

PLCG1 

PMM2 

PRPS1 

PHKA2 

PHYH 

PLG 



G 
G 
E 
E. 
E 
E 
E 
E 
G 
G 
E 
E 
E 
S 
T 
T 
T 
•T 
T 
T 



T 
T 
G 

G 
E 
E 



T 
E 
E 
G 
E 
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Plasminogen activator inhibitor 1 


PAI1 




Plasminogen activator inhibitor 2 


PAI2 


p 


Plasminogen activator receptor, Urokinase 


UPAR; PLAUR 


Q 


Plasminogen activator, Tissue 


PLAT; TPA 


p 


Plasminogen activator. Urol<inase 


UPA; PLAU 


C 

c 


Platelet derived growth factor 


PDGF 




Platelet derived growth factor receptor 


PDGFR 




Platelet glutaminase 


GLS 


T 


Platelet glycoprotein 1 b, alpha 


GP1BA 


1 


Platelet glycoprotein 1 b, beta 


GP1BB 


1 


Platelet glycoprotein 1b, gamma 


GP1BG 


1 


Platelet glycoprotein IX 


GP9 


1 


Platelet glycoprotein V 


GPS 


1 


Platelet monamine oxidase 




T 


Platelet-activating factor acetylhydrolase 1B 


PAFAH1B1 or 


1 



Platelet-activating factor acetylhydrolase 2 
Platelet-activating factor receptor 
Poly (ADP-ribose) synthetase 
Polycystic kidney and hepatic disease 1 
Polycystin 1 
Polycystin 2 

Potassium inwardly-rectifying channel J1 
Potassium inwardly-rectifying channel J1 1 
Potassium voltage-gated channel A1 
Potassium voltage-gated channel E1 
Potassium voltage-gated channel Q1 
Potassium voltage-gated channel Q2 
Potassium voltage-gated channel Q3 
POU domain, class 1 , transcription factor 1 
(Pit1) 

Prekallikreln 
Procollagen N-protease 
Progesterone receptor (RU486 binding 
receptor) 

Pro-melanin-concentrating hormone 
Proopiomelanocortin 
Prostaglandin (PG) D synthase, 
hematopoietic 
Prostaglandin E2 receptor 
Prostaglandin-endoperoxidase synthase 2 
Protease inhibitor 1 
Protease nexin 2 

Protective protein for beta-galactosidase 
Protein C 
Protein C inhibitor 
Protein S 

Prothrombin precursor 
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S100 calcium-bindina orotein A9 

1 V V V^UI Wl Wl ill W II 1 U • 1 1 W 1 W vWli 1 / »*^ 


O 1 \j\Jr\yy 


M 
IN 


S100 calcium-binding protein B 


S100B 


N 


S100 calcium-binding protein P 


SI OOP 


N 


SA homolog 


SAH 


G 


SAP (SLAM-associated protein) 


SH2D1A 


1 


Secretase, alpha 




N 


Secretase, beta 




N 


Secretase, gamma 
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Selectin E 


SELE 


M 
IN 


Selectin L 


SELL 


IN 


Selectin P 


SELP 


M 
IN 


Serotonin receptor, 5HT1A 


HTR1A 


Kl 
IN 


Serotonin receotor. 5HT1B 


HTR1R 


Kl 


Serotonin receptor, 5HT1C 


HTRir 
n 1 r\ 1 ^ 




Serotonin receotor. 5HT1 D 


HTRin 
n 1 r\ 1 


Kl 

N 


Serotonin receotor 5HT1E 


MTR1F 


Kl 

N 


Serotonin receotor 5HT1F 


MTR1F 


Kl 

N 


Serotonin receotor SHT9A 


WTR9A 


Kl 

N 


Serotonin receotor 5HT2R 


I-ITR9R 


Kl 
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Serotonin receotor 5HT2C 


HTR9r* 
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Serotonin receotor 5HT3 
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Serotonin receotor 5HT4 


HTRJ. 
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Kl 
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Serotonin receotor 5HT5 
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Serotonin receptor, 5HT6 


HTR6 
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Serotonin receotor 5HT7 


MTR7 
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Serum amvloid A 
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Serum amvloid P 
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TP 

1 


Sjoegren (Sjogren) syndrome antigen A1 


SSA1 


1 

1 


Sodium channel, non-voltage gated 1, alpha 


SCNN1A 


Kl 


Sodium channel, non-voltage gated 1 , beta 


SCNN1B 


Kl 

N 


Sodium channel, non-voltage gated 1 , 


SCNN1G 


Kl 


gamma 






Sodium channel, voltage gated, type IV, 


SCN4A 


Kl 

IN 


alpha polypeptide 






Sodium channel, voltage gated, type V, alpha SCN5A 


Kl 

N 


polypeptide 






Sodium channel, voltage-gated, type 1, beta 


SCN1B 


Kl 

IN 


polypeptide 






Solute carrier family 1 (glutamate 


SLC1A1 


T 
1 


transporter), member 1 






Solute earner family 1 (glutamate 


SLC1A2 


T 
1 


transporter), member 2 






Solute cannier family 10 (sodium/bile acid 


SLC10A1 


T 
1 


cotransporter family), member 1 






Solute carrier family 10 (sodium/bile acid 


SLC10A2 


T 
1 


cotransporter famiiy),member 2 






Solute canrier family 12, member 1 


SLC12A1 


T 
1 


Solute carrier family 12, member 2 


SLC12A2 


T 
1 


Solute carrier family 12, member 3 


SLC12A3 


T 
1 


Solute carrier family 2 (facilitated glucose 


SLC2A1 


T 


transporter), member 1 






Solute carrier family 2 (facilitated glucose 


SLC2A2 


T 


transporter), member 2 






Solute carrier family 2 (facilitated glucose 


SLC2A3 


T 


transporter), member 3 






Solute carrier family 2 (facilitated glucose 


SLC2A4 
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transporter), member 4 

Solute carrier family 2 (facilitated glucose SLC2A5 j 
transporter), member 5 

Solute earner family 21 , member 2 SLC21 A2 j 

Solute carrier family 21 , member 3 SLC21 A3 j 

Solute carrier family 22, member 5 SLC22A5 j 

Solute carrier family 3 (facilitated glucose SLC3A1 j 
transporter), member 1 

Solute carrier family 4 (anion exchanger). SLC4A1 j 
member 1 

Solute carrier family 4 (anion exchanger), SLC4A2 T 
member 2 

Solute carrier family 4 (anion exchanger). SLC4A3 j 
member 3 

Solute carrier family 5 (sodium/glucose SLC5A1 j 
transporter), member 1 

Solute carrier family 5 (sodium/glucose SLC5A2 T 
transporter), member 2 

Solute carrier family 5 (sodium/glucose SLC5A5 t 
transporter), member 5 

Solute carrier family 5, member 3 SLC5A3 T 

Solute carrier family 6 (GAMMA- SLC6A1 T 
AMINOBUTYRIC ACID transporter), member 
1 

Solute carrier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 T 
transporter, serotonin), member 4 

Solute carrier family 8 (sodium/calcium SLC8A1 T 
exchanger), member 1 

Sonic hedgehog, SHH SHH G 

Sorcin SRI T 

Spectrin alpha SPTA1 S 

Spectrin beta SPTB S 

Sphingomyelinase SMPD1 E 

Steni cell factor SCF * . G 

Steroid 5 alpha reductase 1 SRD5A1 E 

Steroid 5 alpha reductase 2 SRD5A2 E 

Steroidogenic acute regulatory protein STAR T 

Sterol carrier protein 2 SCP2 T 

Succinate dehydrogenase 1 SDH1 E 

Succinate dehydrogenase 2 SDH2 E 

Succinate thiokinase E 

Superoxide dismutase 1 S0D1 E 

Superoxide dismutase 3 S0D3 E 

Surfeit 1 SURF1 G 
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Synapsin 1a & 1b SYN1 
Synapsin 2a & 2b SYN2 
Synaptic vesicle amine transporter SVAT 
Synaptobrevin 1 SYBI 
Synaptobrevin 2 SYB2 
Synaptogyrin 

Synaptophysin SYP 
Synaptosomal-associated protein, 25KD SNAP25 
Synaptotagmin 1 SYT1 
Synaptotagmin 2 SYT2 
Syntaxin 1 STX1 
Talin TLN 
T-BOX 1 TBX1 
T-BOX3 TBX3 
TEK, tyrosine kinase, endothelial TEK 
Terminal deoxynucieotidyltransferase TDT 

Tetranectin ' JNA 
Thiolase, perioxisomai 

Thiopurine S-methyltransferase TPMT 
Thrombin receptor F2R 

Thrombomodulin THBD 

Thrombopoietin THPO 

Thrombospondin THBS1 

Thromboxane A synthase 1 TBXAS1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thy-1 T-cell antigen THY1 
Thymic humoral factor 

Thymopoietin TMPO 

Thymosin 

Thyroid hormone receptor, alpha THRA 

Thyroid hormone receptor, beta THRB 

TIE receptor tyrosine kinase TiE-1 

Tip-associated protein TAP 

Tissue inhibitor of metalloproteinase 1 , TIMP1 
TIMP1 

Tissue inhibitor of metalloproteinase 2, TIMP2 

TIMP2 ^ 

Tissue inhibitor of metalloproteinase 3. TIMP3 

TIMP3 

Tissue inhibitor of metalloproteinase 4. TIMP4 
TIMP4 

Topoisomerase I 

Torticollis, keloids, cryptorchidism and renal TKCR 
dysplasia gene 

Transcobalamin 2, TCN2 TCN2 

Transcription factor 2, hepatic TCF2 

Transferrin TF 



wo 99/64627 



PCT/GB99/01780 



549 
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Tumour necrosis factor (TNF) receptor 
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Tumour necrosis factor (TNF) receptor 
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Tumour necrosis factor (TNF) receptor 
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associated factor 3 
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Uroporphyrinogen III synthase 
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Vacuolar proton pump, subunit 1 


VPP1 . 
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Vacuolar proton pump, subunit 3 


VPP3 
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Vascular endothelial growth factor 
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Vasoactive intestinal polypeptide 


VIP 


N 


vasoacuve iniesunai poiypepxioe receptor 


VIPR 


N 


vasoinniuiiory pepiiae 




G 


vimeniin 


Vllvl 


1 


vincuiin 




S 


viiamin u recepior 


VUK 


G 


VUll nippcl't-ll lUdU yc^iic^ 


\/UI 
V nL 


G 


Von Willebrand factor 


VWF 


T 


Werner syndrome helicase 


WRN 


G 


Wiskott-Aldrich syndrome protein 


WASP, THC 


1 


Wolf-Hirschhorn syndrome candidate 1 gene 


WHSC1 


G 


Wolfram syndrome 1 gene 


WFS1 


S 


Xanthine dehydrogenase 


XDH 


E 


Zinc finger protein 3 


ZIC3 


S 



246. A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substimtions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 245. 

247. A set according to claim 245 or 246 in which a minority of said probes for listed 
genes are absent. 

248. A set according to claim 245 or 246 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

249. A set according to claim 245 or 246 in which a limited number of probes are 
replaced by probes for non-listed genes. 

250. A set of probes for a core group of genes according to any of claims 245 to 249 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

25 1 .A set according to any of claims 245 to 250 consisting, of probes for members of a - 
sub-group of the core group. 

252. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

253. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

254. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

255. A set according to claim 252 or 253in which said substrate is a semiconductor 
microchip. 
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256. A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 

257. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

258. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

259. A medical device including a set according to any of claims 245 to 257 for use in 
an array for detection of differential gene expression levels. 

260. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
245) in a target group of genes by hybridising a nucleic acid-containing 
sample from said patient or individual to a set according to any of claims 245 
and 247 to 257 and relating the probe hybridisation pattern to said variations. 

261. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 246) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 246 to 257 and relating the probe interaction pattern 
to said variations. 

262. Use of a set or device according to any of claims 245 to 257 for the prognosis 
and management of patients suffering from or at risk of experiencing the 
symptoms or consequences of cardiovascular disease, dysfimction and/or 
damage. 

263. Use of a set or device according to any of claims 245 to 257 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

264. Use of a set or device according to any of claims 245 to 257 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug. 

265. Use of a set or device according to any of claims 245 to 257 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

266. Use of a set or device according to any of claims 245 to 257 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

267. Use of a set or device according to any of claims 245 to 257 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

268. Use of a set or device according to any of claims 245 to 257 for construction 
of and generation of algorithms for patient and healthcare management. 

269. Use of a set or device according to any of claims 245 to 257 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

270. Use of a set or device according to any of claims 245 to 257 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

271. Use of a set or device according to any of claims 245 to 257 for predicting 
optimum configuration/management of thereapeutic intervention. 
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272. A method according to claim 260 or 26 1 in which the identification of gene 
variants is indicative of a higher risk of developing the symptoms or 
consequences of cardiovascular disease, dysfunction and/or damage for the 
patient or individual. 

273. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop the symptoms or consequences 
of cardiovascular disease, dysfunction and/or damage which method 
comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from the symptoms or consequences of cardiovascular 
disease, dysfunction and/or damage; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the symptoms or consequences of 
cardiovascular disease, dysfunction and/or damage; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 245 
to 251; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing the symptoms or consequences of 
cardiovascular disease, dysfunction and/or damage. 

274. A method for assessing whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claun 273. 

275. A method according to any of claims 260, 261, 273 and 274 wherein at least 
one step is computer-conn-olled. 

276. An assay suitable for use in a method according to any of claims260, 261, 273 
and 274; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 245 to 251 in a biological sample. 

277. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms or consequences of cardiovascular 
disease, dysfunction and/or damage; said kit comprising: 

i) means for testing for die presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 245 or 247 to 25 1 in a sample of human DNA; 

ii) ^ reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms or consequences of cardiovascular disease, dysfunction 
and/or damage. 

278. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms or consequences of cardiovascular 
disease, dysfunction and/or damage; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 246 to 251 in an expressed- 
protein-containing human sample; 
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ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms or consequences of cardiovascular disease, dysfunction 
and/or damage. 

279. A set of probes according to claim 245, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 

280. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to dysfunction, damage or 
disease of the gastrointestinal tract; said probes being complementary to DNA 
and RNA sequences of said group of genes; characterised in that said group is a 
core group of genes consisting of substantially all of the following: 

KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



GASTROINTESTINAL GENE LIST 


HUGO gene 


Protein 




symbol 


function 


1 1 beta hydroxysteroid dehydrogenase 2 


HSD11B2 


E 


17beta hydroxysteroid dehydrogenase 1 


HSD17B1 


E 


17beta hydroxysteroid dehydrogenase 3 


HSD17B3 


E 


1 7beta hydroxysteroid dehydrogenase 4 


HSD17B4 


E 


17beta hydroxysteroid oxidoreductase 




E 


2,3-bisphosphoglycerate mutase 


BPGM 


E 


3 beta hydroxysteroid dehydrogenase 2 


HSD3B2 


E 


6-phosphofructo-2-kinase 


PFKFB1 


E 


Acetoacetyl 1-CoA-thioiase 


ACAT1 


E 


Acetoacetyl 2-CoA-thiolase 


ACAT2 


E 


Acetyl CoA carboxylase 


ACC 


E 


Acetyl CoA carboxylase alpha 


ACACA 


E 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Acid phosphatase 2, lysosomal 


ACP2 


E 


Actin, alpha, cardiac 


ACTC 


S 


Actin, alpha, skeletal 


ACTA1 


S 


Actin, alpha, smooth, aortic 


ACTA2 


s 


Actin, beta 


ACTB 


8 


Actin, gamma 2 


ACTG2 


S 


Acyl CoA dehydrogenase, long chain 


ACADL 


E 
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Acvl CoA dehvdroaenase. medium chain 


ACADM 


c 


Acyl CoA dehydrogenase, short chain 


ACADS 


p 


Acyl CoA dehydrogenase, very long chain 


ACADVL 


c 
c 


Acyl CoA synthetase, long chain, 1 


LACS1 


F 


Acyl CoA synthetase, long chain, 2 


LACS2 


c 
c 


Acyl CoA synthetase, long chain, 4 


ACS4 


c 

CI 


Acyl malonyl condensing enzyme 




c 

c 


Acyl-CoA thioesterase 






Adaptin, beta 3 A 


ADTB3A 


T 
1 


Adenine phosphoribosyitransferase 


APRT 


1 


Adenomatous polyposis coli tumour supressor APC 




gene 






Moenosine receptor a i 


ADORA1 


M 


Aoenosine receptor aza 


AD0RA2A 


M 
IN 


Adenosine receptor A2B 


AD0RA2B 


M 


Adenosine receptor A3 


AD0RA3 


Kl 

In 


Adenylate cyclase 1 


ADCY1 


c 


Aaenyiaie cyclase z 


ADCY2 


c 
c 


Aoenyiaie cyclase o 


ADCY3 


c 
c 


Auenyiaie cyclase 4 


ApCY4 


t: 


Auenyiaie cyclase o 


ADCYo 


c 


Auenyiaie cyclase o 


AUCYO 


c 
c 


Auenyiaie cyclase ( 


ADUY7 


c 


Auenyiaie cyclase o 


AUOYo 


P 
c 


Auenyiaie cyclase ^ 


AUUYy 


c 
c 


Aurenergic recepiur, aipna i 


A no A -1 
AUKA1 


Kl 

N 


rvurciieryic recepiur, dipnaz 


A no AO 


IN 


Muieiieiyic lecepiur, ueia i 


AUKdI 


M 
IN 


r%uieiieiyic lecepiui, ueiaz 


ARDDO 


M 
IN 


Adreneraic receotor beta3 


AnRR*^ 

/ALy r\DO 


M 
IN 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 




receptor 






Alanine aminotransferase 




T 
1 


Alanine-glyoxylate aminotransferase 


AGXT 


P 


Albumin, ALB 


ALB 


T 
1 


Alcohol dehydrogenase 1 


ADH1 


c 


Alcohol dehydrogenase 2 


ADH2 


p 


Alcohol dehydrogenase 3 


ADH3 


c 


Alcohol dehydrogenase 4 


ADH4 


p 


Alcohol dehydrogenase 5 


ADH5 


p 

u. 


Alcohol dehydrogenase 6 


ADH6 


E 


Alcohol dehydrogenase 7 


ADH7 


E 


Aldehyde dehydrogenase 1 


ALDH1 


E 


Aldehyde dehydrogenase 2 


ALDH2 


E 


Aldehyde dehydrogenase 5 


ALDH5 


E 


Aldehyde dehydrogenase 6 


ALDH6 


E 


Aldehyde dehydrogenase 7 


ALDH7 


E 


Aldolase A 


ALDOA 


E 
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Aldolase B 


AI noR 


E 


Aldolase C 


AI nnp 


E 


Aldo^p rpdurta^p 




T 


Aldosterone receotor 


Ml P 


G 


Allffilino nhocnhataco li\/or/Hi^na/lrir1nA\/ 
r\ii\cflfllc |Ji IUo|Jliouaac?» IJVc^l/UUiit$/l\lun6y 


Al Dl 

ALrL 


T 


Alnhn ^ mar*rrinlnhnlln 

AM pi Id ^ 1 i IC1L«I w^lwULIIIII 




1 


alnha 1 -antitrvnsin 

ai^i ici 1 ciiiiiu YMwiii 


PI 


E 


olnha^-antinlsicmin 
dipi id^'Cii iiipicidi 1 III 1 


Dl 1 


E 


CII|JIICi OV^lllHIl 4U 


MLr 1 IN^ 


G 


?iinh?i-pr*tinin 
ciipi ici awLii III 1 \j 


APTM*^ 
A\0 1 No 


G 


ciipi Id cii 1 ly icioc 




E 


Alnh^-HpytrtnsiQP 
aiui la ucAu 11 laow 




E 


CII|JI Id^wdldV^lUOlUCldC? r\ 


/^l A 


E 


dipi id**i\muyiuidi dits uci iyuruy6ndo6 




E 


difJi id~^~iutJi wi iiudoc 


ini lA 
lUUA 


E 


A m i n D mof h \/lf r9 n cfo c a 
Mf fill iUiiic;Liiyili dflolci doc 


AM 1 


E 


Mil iinupc^puudbc 


YDMDCDO 


E 


MiTipi Mreguiin 


AKco 


G 


Amyio- 1 ,o-9'*^c;osiQdSe 


AGL 


E 


Angiopoietin i 


ANGPT1 


G 


Mngiopoieiin z 


ANoPTz 


G 


/-Nriyiuiensin cunveniny enzyme 




E 


Mnyioiensin reuepiur i 


IKi 


T 


Mnyioiensin recepior ^ 




T 


Mnyiuiensinuyen 


AOT 

AoT 


E 


MniiQiureiic nurmone recepior 


A nuD 


T 


rNniiinruiTiDin iii 


AXO 

AI o 


E 


/Ar aiprid 


TCTADO A 

1 rArzA 


G 


AP.9 Koto 
r\n-Z, ueid 


XCA DOD 


G 


r\i ydiTllild 


TC A DO/^ 

i rAr^U 


G 


Anrtlir>onrr\foin A t 
AApijii|jijpr uieif 1 r\ 1 


A or\ A 4 
ArUA 1 


T 


Annlinonrotoin A 11 


ADOAO 

ArUAZ 


T 


Annlinonmfpin R 


ArUtJ 


T 


Annlinnnrnfpin 01 
r^pwiipwiji VJiwii 1 wi 


ArOLf 1 


T 


Anolinonrotpin (^9 




T 


Anolinonrotpin r!!^ 


Ar VJOO 


r 


AnnllnnnrntPin O 

/^pwlipvJlJI VJldl 1 


ADOr^ 
ArwU 


T 


Annlinonrotoin P 


ArUt 


T 


/Ajjuiipupr vJiein n 


ArUn 


T 


Animnorin 1 
r^ii|Udfjwi 11 1 1 


Ar^Di 

AV*t"1 


T 


Aquaporin 2 


AQP2 


-r 

1 


Arginine vasopressin 


AVP 


N 


Arginine vasopressin receptor 1A 


AVPR1A 


N 


Arginine vasopressin receptor 1 B 


AVPR1B 


N 


Arginine vasopressin receptor 2 


AVPR2 


N 


Arginosuccinate lyase 


ASL 


E 


Arginosuccinate synthetase 


ASS 


E 


Aryl hydrocarbon receptor nuclear translocator ARNT 


T 
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Aryisulfatase A ARSA 
Arylsulfatase B ARSB 
Aspartate transaminase 

Aspartylglucosaminidase AGA 
Ataxia telangiectasia gene, AT ATI\4 
ATP/ADP translocase 

Atrial natriuretic peptide ANP 
Atrial natriuretic peptide receptor A NPR1 
Atrial natriuretic peptide receptor B NPR2 
Atrial natriuretic peptide receptor C NPR3 
Autoimmune regulator, AIRE AIRE 
Azoospermia factor 1 AZF1 
beta 2 microglobulin B2M 
beta-galactosidase GLB1 
beta-glucosidase, neutral 

beta-Glucuronidase GUSB 
beta-ketoacyl reductase 

Bile acid coenzyme A: amino acid N- BAAT 
acyltransferase 

Bile salt export pump BSEP, PFIC2 

Bile salt-stimulated lipase CEL 
Bilirubin UDP-glucuronosyltransferase 
Biliverdin reductase 
Bradykinin receptor B1 
Bradykinin receptor B2 

Branched chain keto acid dehydrogenase E1 , BCKDHA 
alpha polypeptide 

Branched chain keto acid dehydrogenase E1 , BCKDHB 

beta polypeptide 

Brush border guanylyl cyclase 

Ca(2+) transporting ATPase. fast twitch ATP2A1 
Ca(2+) transporting ATPase, slow twitch ATP2A2 
Cadherin E CDH1 
Cadherin EP 

Cadherin N CDH2 
Cadherin P CDH3 
Calcitonin/Calcitonin gene-related peptide CALCA 
alpha 

Calcium channel, voltage-dependent, alpha 1 F CACNA1F 
subunit 

Calcium channel, voltage-dependent. Alpha- CACNA1 B 
1B(CACNL1A5) 

Calcium channel, voltage-dependent, Alpha- CACNA1 C 
1C 

Calcium channel, voltage-dependent. Alpha- CACNA1 D 
1D 

Calcium channel, voltage-dependent. Alpha- CACNA1 E 
1E(CACNL1A6) 



E 
E 
T 
E 
G 
E 
G 
G 
G 
G 



E 
E 
E 
E 
E 

T 

E 

E 

T 

I 

I 

E 



E 
T 
T 
G 
G 
G 
G 
N 

N 

N 

N 

N 

N 
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N 


4^/06113 






odiciurn cnannei, voiiogs'acpenueni, Dcia i 




N 


Udicium cnaiinei, voiioyc^uepenueni, oeia o 




N 


v,/aiCium onann6iv vuiiag&'Qcpcriueni, 




N 


INcUrundl, Ocii iliilci 






oaicium cnannei, vouage-aepenaeni, i Mype 




N 


oaiciuni senoiny icuepior 


P AQD 


T 


v^airnouuiin i 


PAI hyii 


G 


uairnouuiin 


UALIVI/ 


G 


uaimouuiin o 


UALMo 


G 


oaimoQUiin oepenaant Kinase 




T 


L/aimociuiin-aepenaant protein Kinase ii 


CAIvIK2A 


G 


Calnexin 


^ A Kl V 

UAIna 


G 


Canalicular nnultispecific organic anion 


CMUAT 


T 


iransponer 






Lfaruamoyipnospnaie synineiase i 


Urol 


E 


Carbamoyl phosphate synthetase 2 


CrS2 


• E 


uarDonic annyarase o 




E 


Carbonic anhydrase 4 


A A 

CA4 


E 


Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


O A O 

CA2 


E 


Carboxylesterase 1 


CES1 


E 


Carboxypeptldase 


UrN 


E 


Carnitine acylcarnltlne transiocase 


LrAU 1 


E 


Carnitine palmitoyltransferase 1 


yr 1 1A 


E 


Carnitine palmitoyltransferase II 


Ur 1 Z 


E 


uarnitme iransporrer protein 




T 


uartiiage-nair nypopiasia gene 




Kl 

N 


uataiase 




1 
1 


Cathepsin B 




E 


Cathepsin u 




E 


Cathepsin E 




E 


Cathepsin G 


CTSG 


E 


Cathepsin H 




E 


Cathepsin K 


CTSK 


c 


Cathepsin L 






Cathepsin S 




E 


CD1 


CD1 


1 


CD4 


CD4 


1 


Cell adhesion molecule, intercellular, ICAM 


ICAM1 




Cell adhesion molecule, leukocyte-endothelial, LECAM1 


G 


LECAM (CD62) 






Cell adhesion molecule, liver, LCAM • 


LCAM 


G 


Cell adhesion molecule, neural, NCAM1 


NCAM1 


G 


Cell adhesion molecule, neural, NCAM120 


NCAM120 


G 


Cell adhesion molecule, neural, NCAM2 


NCAM2 


G 


Cell adhesion molecule, platelet-endothelial, 


PECAM1 


G 
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PECAM 




Cell adhesion molecule, vascular, VCAM 


VCAM1 


c-erbB2 


ERBB2 


c-erbB3 




c-erbB4 


PDRR4 


Ceruloplasmin precursor 


CP 


Chemokine receptor CCR2 


CCR2 


Chemokine receptor CCR3 


CCR3 


Chemokine receptor CCR5 


CCR5 


Chemokine receptor CXCR4 


CXCR4 


Chitotriosidase 


chit 


Chloride channel 5 


CLCN5 


Chloride channel KB 


CLCNKB 


Cholecystokinin 


CCK 


Cholecystokinin B receptor 


CCKBR 


Cholestasis, progressive familial intrahepatic 1 FIC1 


gene 




Cholesterol ester hydroxylase 




unoitne acetyitransterase 


CHAT 


unromogranin a 


CHGA 


unymotrypsinogen 




Lriiraie syninase 




uiaxnnn 




uiusienn 


CLU 


v-»u/A iransTerase 




Cockayne syndrome gene. CKN1 


CKN1 


Collagen 1 alpha 1 


C0L1A1 


Collagen 1 alpha 2 


C0L1A2 


Collagen II alpha 1 


C0L2A1 


Collagen III alpha 1 


C0L3A1 


Collagen IV alpha 1 


C0L4A1 


Collagen IV alpha 2 


COL4A2 


Collagen IV alpha 3 


COL4A3 


Collagen IV alpha 4 


COL4A4 


Collagen IV alpha 5 


COL4A5 


Collagen IV alpha 6 


COL4A6 


Collagen IX alpha 2 


COL9A2. 1 


Collagen IX alpha 3 - 


COL9A3 


Collagen receptor 


COLR 


Collagen V alpha 1 


C0L5A1 


Collagen V alpha 2 


COL5A2 


Collagen VI alpha 1 


C0L6A1 


Collagen VI alpha 2 


COL6A2 


Collagen VI alpha 3 


COL6A3 


Collagen VII alpha 1 


C0L7A1 


Collagen X alpha 1 


COL10A1 


Collagen X alpha 1 


C0L11A1 


Collagen XI alpha 2 


C0L11A2 



G 

G 

G 

G 

E 

I 

I 

i 

I 

E 
S 
S 
N 
N 
G 

E 
E 
G 
E 
E 
T 
G 
E 
G 
S 
S 
S 
S 
S 
S 
S 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
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Collagen XVII alpha 1 


G0L17A1 


S 


Colony-stimulating factor 1 


CSF1 




Complement component C1 inhibitor 


C1NH 


1 
1 


Complex 1 




c 


Complex II 






Complex III 




P 


Corticotrophin-releasing hormone 


CRH 


T 
1 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 
1 

1 
1 


C-reactive protein CRP 




Creb binding protein 


CREBBP 




Cu2+ transporting ATPase beta polypeptide 


ATP7B 


C 


Cubilin 


CUBN 


T 
1 


Cyclic AMP-dependent protein kinase 


PKA 


C 


Cyclic nucleotide phosphodiesterase 1B 


PDE1B 


c 


Cyclic nucleotide phosphodiesterase 1B1 


PDE1B1 


p 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


p 
c 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


p 


Cyclic nucleotide phosphodiesterase 3B 


PDE3B 


c 

- c 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


p 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


p 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


p 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


p 


Cyclic nucleotide phosphodiesterase 68 


PDE6B 


p 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


p 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


p 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


p 


Cyclin F 


CCNF 


w 


Cyclin-dependent kinase 2 


CDK2 




Cyclin-dependent kinase inhibitor 1C (P57, 


CDKN1C 




KIP2) 






Cyclooxygenase 1 


C0X1 


p 


Cyclooxygenase 2 


C0X2 


p 


CYP11A1 


CYP11A1 


p 


CYP11B1 


CYP11B1 


p 


CYP11B2 


CYP11B2 


p 


CYP17 


CYP17 


p 


CYP19 


CYP19 


p 


CYP1A1 


CYP1A1 


p 


CYP1A2 


CYP1A2 


p 


CYP1B1 


CYP1B1 


F 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 
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CYP2A7 

CYP2B6 

CYP2C18 

CYP2C19 

CYP2C8 

CYP2C9 

CYP2D6 

CYP2E1 

CYP2F1 

CYP2J2 

CYP3A3 

CYP3A4 

CYP3A5 

CYP3A7 

CYP4A11 

CYP4B1 

CYP4F2 

CYP4F3 

CYP51 

CYP5A1 

CYP7A 

CYP8 

Cystathionase 

Cystathione beta synthase 

Cysteine-rich intestinal protein 

Cystic fibrosis transmembrane conductance 

regulator, CFTR 

Cystinosin 

Cytidlne deaminase 

Cytid ine-5-prime-trlphosphate synthetase 
Cytochrome a 
Cytochrome c 

Cytochrome c oxidase, MTCO 
Cytokine-suppressive antiinflammatory daig- 
binding protein 1 

Cytol^ine-suppressive antiinflammatory drug- 
binding protein 2 
DAX1 nuclear receptor 
Deleted in colorectal carcinoma 
Delta aminolevulinate dehydratase 
Delta(4)-3-oxosteroid 5-beta-reductase 
Delta-7-dehydrocholesterol reductase 
Dihydrodiol dehydrogenase 1 
Dihydrolipoamide branched chain transacylase 
Dihydrolipoamide dehydrogenase 
DNA glycosylases 
Dopamine beta hydroxylase 
Dopamine receptors D1 



CYP2A7 

CYP2B6 

CYP2C18 

CYP2C19 

CYP2C8 

CYP2C9 

CYP2D6 

CYP2E1 

CYP2F1 

CYP2J2 

CYP3A3 

CYP3A4 

CYP3A5 

CYP3A7 

CYP4A11 

CYP4B1 

CYP4F2 

CYP4F3 

CYP51 

CYP5A1 

CYP7A 

CYP8 

CTH 

CBS 

CFTR 

CTNS 

CDA 

CTPS 



CSBP1 

CSBP2 

DAX1 

DCC 

ALAD 

DHCR7 
DDH1 
DBT 
DLD 

DBH 
DRD1 



E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E. 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

T 

N 

T 
E 
E 
E 
E 
E 
I 



G 
E 
E 
E 
E 
N 
N 
E 
E 
N 
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Dopamine receptors D2 
Dopamine receptors D3 
Dopamine receptors D4 
Dopamine receptors D5 
Dynamin 
Dynein 

Dystrophia myotonica 
Dystrophia myotonica, atypical 
Dystrophin 
EB1 

Eiastase 1 
Elastase 2 

Electron-transfering-flavoprotein alpha • 

Electron-transfering-flavoprotein beta 

Electron-transferring flavoprotein 

dehydrogenase 

Endothelin 1 

Endothelin 2 

Endothelin 3 

Endothelin converting enzyme 
Endothelin receptor type A 
Endothelin receptor type B 
Enolase 

EnoyI CoA Isomerase 
EnoyI CoA reductase 
Enteric lipase 
Enterokinase 

Ephrin receptor tyrosine kinase A 
Ephrin receptor tyrosine kinase B 
Epidermal growth factor 
Epidermal growth factor receptor 
Erythrocyte membrane protein band 4.1 
Erythropoietin 

Excision repair complementation group 2 
protein 

Excision repair complementation group 2 
protein 

Eyes absent 1 
Faciogenitai dysplasia 
Factor 1 (No. one) 
Factor B, properdin 
Factor D 
Factor H 
Factor I (letter I) 
Factor III 
Factor IX 
Factor V 
Factor VII 



DRD2 N 

DRD3 N 

DRD4 N 

DRD5 N 

DNM1 G 

G 

DM. DMPK E 

DM2 E 

DMD S 

G 

ELAS1 E 

EUS2 E 

ETFA T 

ETFB T 

ETFDH E 

EDN1 N 

EDN2 N 

EDN3 N 

ECE1 N 

EDNRA N 

EDNRB N 

EN01 E 

E 
E 
T 

PRSS7. ENTK E 

EPHA G 

EPHB G 

EGF G 

EGFR G 

EPB41 S 

EPO I 

ERCC2 E 

ERCC3 E 

EYA1 ' G 

FGDI.FGDY t' 

F1 I 



HF1 

IF 

F3 

F9 

F5 

F7 
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Factor XII F12 j 

FactorXIIIA&B F13A&F13B | 

FADH dehydrogenase g 
Fanconi anemia, complementation group A FANCA j 
Fanconi anemia, complementation group C FANCC j 
Fanconi anemia, complementation group D FANCD j 
Fatty acid binding proteins FABP1 j 
Fatty acid binding proteins FABP2 FABP2 T 

Fatty acid binding proteins FABP3 T 
Fatty acid binding proteins FABP4 T 
Fatty acid binding proteins FABP5 T 

Fatty acid binding proteins FABP6 j 

Fenritin, H subunit j 

Ferritin, L subunit FTL T 

Fibroblast growth factor FGF1 G 

Fibroblast growth factor receptor 1 FGFR1 G 

Fibroblast growth factor receptor 2 FGFR2 G 

Fibroblast growth factor receptor 3 FGFR3 G 

Fibronectin precursor FN1 g 

Flavin-containing monooxygenase 1 FM01 e 

Flavin-containing monooxygenase 2 FM02 E 

Flavin-containing monooxygenase 3 FM03 E 

Flavin-containing monooxygenase 4 FM04 E 

Folic acid receptor FOLR G 

Follicle stimulating hormone receptor FSHR, 0DG1 G 

Follicle stimulating hormone, FSH FSHB G 

Forkhead transcription factor 1 0 FKHL1 0 G 

Forkhead transcription factor 14 FKHL14 G 

Fragile site, folic acid type, rare. fra(X) A FRAXA N 

Fructose-1,6-diphosphatase FBP1 e 

Fucosidase alpha-L-1 FUCA1 E 

Fucosidase alpha-L-2 E 

Fucosyltransferase 2 FUT2 T 

Fucosyltransferase 3 FUT3 T 

Fumarase FH " E 

G/T mismatch binding protein GTBP, MSH6 G 

Galactocerebrosidase GALC E 

Galactose 1 -phosphate uridyl-transferase GALT E 

Galactosyltransferase 1 GT1 G 

Galactosyltransferase. alpha 1 .3 GGTA1 G 

Galactosyltransferase, beta 3 B3GALT G 

Galanin GAL |\| 

Galanin receptor GALNR1 n 

Gamma-glutamyltransferase 1 GGT1 j 

Gamma-glutamyltransferase 2 GGT2 j 
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Gap junction protein beta 1 


GJB1 


1 


Gastric inhibitory polypeptide GIP 


GIP 


T 


Gastric inhibitory polypeptide receptor, GIPR 


GIPR 

Vrf II 1 \ 


1 


Gastric Intrinsic factor, GIF 


GIF 


C 


Gastric lipase, LIPF 




y 
\ 


Gastrin 


GAS 




Gastrin releasing peptide 


GRP 


T 


Gastrin releasina oeotide receotor 


GRPR 


T 


Glial-celi derived neurotroDhic factor ^GDNF^ 




N 


receotor 




Glial-cell derived neurotroohic factor GDNF 


GDNIF 


Kl 

N 


Giucaoon receotor 




G 


Glucaoon svnthase 




T 


Glucaoon-iike oeotide receotor 1 


f^l P1R 


G 


Glucokinase 




E 


Glucose-6-DhosDhata<?p 




E 


Glucose-G-Dhosohatasp tran^inra^p 


GRPT1 


E 


Gluno^p-fi-nhosnhafp Hphx/HrnnpnaQP 




E 


Glucostdase acid ainha 


\Jr\r\ 


E 


vjiuiai 1 laic; vici lyui UmC^i ictoc 




E 


Glutamine svnthasp 

%^lw«Gil 1 III 1 w wjrllMICiww 




c 


Glutaminp transnnrtpr 




T 


Glutathione 


r^<^w 

oon 


T 


Glutathione oeroxidase GPX2 




b 


Glutathione S-transf erase GST71 


r^<^T7i 


b 


Glvceraldehvde-3-Dhosohate dehvdraaena^p 


GAPDH 


b 


GAPDH 






Glvcerol kinase 


GK 


b 


GIvcinamide ribonuclaotidp ^GAR^ 

Vi'ijr iiViiw 1 iii^wi lUwiwwiiUw \\^r\t\l 


GART 


b 


tra n ^f o rmvl a 9 p 

Ql lOi wl 1 1 1 y luOw 






^nlx/pinp Hphx/HmnPHflCP 




E 


GIvcoaen hranrhinn pnyvmp 

^^■y wwv^wi 1 k^i cii i^i ill lu wi Idyllic 


GRP1 


b 


GIvcoaen Dhosohorvlasa 

%^iyw^%^wii ^1 iwwui iwi y iciow 


PYGI 


b 


GIvcoaen svnthase 1 (muscled 


GL YS1 


tz 


Glycogen synthase 2 (liver) 


GYS2 


b 


Glycosyltransferases, ABO blood group 


ABO 


c 


Gonadotropin releasing hormone 


GNRH 




Goosecoid GSC 




\3 


Growth arrest-soecific homeobox 


GAX 




Growth hormone receptor 


GHR 

V^i 11 X 


\J 


Guanylin 


GUCA2 


T 
1 


H(+). K(+) - ATPase 


ATP4B 


N 


Haem oxygenase 




T 


Haemoglobin alpha 1 


HBA1 


T 


Haemoglobin alpha 2 


HBA2 


T 


Haemoglobin beta 


HBB 


T 


Haemoglobin delta 


HBD 


T 


Haemoglobin gamma A 


HBG1 


T 
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Haemoglobin gamma B 

Haemoglobin gamma G 

Heat shock protein, HSP60 

Heat shock protein, HSP70 

Heat shock protein, HSP90 

Heat shock protein, HSPA1 

Heat shock protein, HSPA2 

Heparan sulfamidase 

Heparin binding epidenmal growth factor 

Heparin Cofactor II 

Hepatic nuclear factor-3-beta 

Hepatic nuclear factor-4-alpha 

Hepatitis B vims integration site 1 

Hepatitis B virus integration site 2 

Hepatocyte growth factor 

Hermansky-pudiak syndrome gene 

Hexokinase 1 

Hexokinase 2 

Hexosaminidase A 

Hexosaminidase B 

Histamine receptors, H1 

Histamine receptors, H2 

Histamine receptors, H3 

Histatin 1 

Histatin 2 

Histatin 3 

HLA-B associated transcript 1 

HMG-CoA lyase 

HMG-CoA reductase 

HMG-CoA synthase 

Holocarboxylase synthetase 

Hormone-sensitive lipase 

Hydroxyacyi glutathione hydrolase 

Hypoxanthine-guanine 

phosphoribosyltransferase, HGPRT 

IC7 A and B 

Iduronate 2 sulphatase 

Immunoglobulin E (IgE) reponsiveness gene 

Immunoglobulin E (IgE) serum concentration 

regulator gene 

Immunoglobulin gamma (IgG) 2 
Immunoglobulin heavy mu chain 
Immunoglobulin J polypeptide 
Immunoglobulin kappa constant region 
Immunoglobulin kappa variable region 
Inhibin, alpha 
Inhibin, beta A 
Inhibin, beta B 



HBG2 
HBGG 



HBEGF 

HCF2 

HNF38 

HNF4A 

HVBS1 

HVBS6 

HGF 

HPS 

HK1 

HK2 

HEXA.TSD 
HEXB 



HTN3 

BAT1 

HMGCL 

HMGCR 

HMGCS2 

HLCS 

HSL 

HAGH 

HPRT 



IDS 

IGER 

IGES 

IGHG2 

IGHM 

IGJ 

IGKC 

IGKV 

INHA 

INHBA 

INHBB 
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Inhtbin hpt;) 


IMMPf^ 

MNriDLir 


G 


Inositol 1 4 S-triohosohate recentor 3 




C3 


Insulin 


l^l<^ 


G 


Insulin recentor 




G 


Insulin-like orowth factor 1 


inp1 
lOi 1 


G 


Insulin-like aro\A/th factor 1 receotor 


IGF1R 


G 


Insulin-like arowth factor 2 


IGF2 


G 


Insulin-like arowth factor 2 receotor 


lf?F2R 


G 


Intpnrin hpt^i 1 

1 1 1 tCM •III U w ICI 1 


1 i w D 1 


G 




iT^no 

1 1 OD^ 


G 


Intpnrin hpt^i ^ 


1 1 ODO 


G 


Inteorin beta R 


1 1 ODU 


G 


IlliC^llllf Cll[JllCl IVI 


1 1 OAM 


G 


irucyrin, aipna a 


1 1 oAA. 


G 


iiucr'aipi la-irypsin inniDiiur, im i i 




E 


Infprfpron alnha 


IriMAl 




Inforforon Hofci 
iiUc;ric?run Ucia 


IriND 




iiimri6run yairirna 






inieiTcron yornnio recepiur i 


IrNoK 1 




inierierun yarnma recepior ^ 


IrlNCjKz 




inieiTcron rcyuiaiory lacior i 


IKri 




tntarfoiv^n roni ildfnr^/ fo^fnr ^ 

(1 iierTsrun i cyuidiury mcior *r 


\T\rH 




init;ricui\iri\iL.^ i rccepiur 






InfoHoi ti^in/ll ^ i olr\Ko 


II i A 
ILIA 




1 nfoHoi tlfin/il N i KAfo 

iiiit«riouiNin^iL.y i, uoia 


II iD 




IntprlPiikinHI ^ 10 


II iO 
IL lU 


j 


Intpriptikinni ^ 10 r^re^nfnr 


II 10R 




InterteukinOL) 1 1 


II 11 




Intpripl ikinMI ^ 11 rpr'pntnr 


II 1 1 R 
IL. 1 1 r\ 




InterleukinHL i 12 

II lid icurvii 1 ^ 1 u.y 1^ 


11 19 
IL. 1 ^ 




Intpripukinni ^ 12 rpr*pntnr hptn 1 


II 19RR1 
IL 1 ^r\D 1 




intprlpukin/ll ^1'^ 

II lid ICUIxM lylL.^ Iw 


II 1*^ 

IL. 1 O 




Infpripiikln/n ^ l'^ rotf^onfor 

II lid IdilMI I^IL.y lO ICl^cpiUl 


iL 1 OFa 




Intprfpiikinni ^ 9 


II 9 
IL^c 


[ 


Intprlpiikin/ll ^ 9 re^n^rkfnr alnha 
II lid i9Ui\iii\iu^ £. icwcpLUi| aipiid 


II 9RA 




Infprlpi tkinHi ^ 9 rooonfnr rtckmmst 
iiiidiC7Ui\iiiyit.y ^ icucpiuif ydiriiTid 


II 9Rr5 
iLzr\v:i 




Intpripiikinni ^ ^ 


II 

ILO 




IntpHpi ikinni ^ rpppntnr ' 


II "^R 




Intprlpi ikin^ll \ A. 

11 lid ICUIMi I^IL^ *T 


II A 
IL*f 




IntprlpukinHI \ A rpcpntnr 

11 llwl 1 wUIXIl 11 1 L f *T 1 CwCUlVi/l 


II AR 




InterieukinHL ^ 5 

III •w 1 1 w U r\ll ill La J V/ 


IL S 




Interleukin(IL) 5 receptor 


IL5R 




Interieukin(IL) 6 


IL6 




Interleukin(IL) 6 receptor 


IL6R 




Interleukin(IL) 7 


IL7 




Interleukin(IL) 7 receptor 


IL7R 




Interieukin(IL) 8 


IL8 




Interleukin(IL) 8 receptor 


IL8R 
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Inteiieukin(IL) 9 
Interieukin(IL) 9 receptor 
Interleukin(IL) receptor antagonist 1 
Intestinal alkaline phosphatase lAP 
Islet amyloid polypeptide 
Isocitrate dehydrogenase 
Isovaleric acid CoA dehydrogenase 
Kaliikrein 3 

Kallman syndrome gene 1 

Ketohexokinase 

ketolase 

Kininogen, High molecular weight 
Kynurenine hydroxylase 
Kynureninease 
Lactase 

Laminin 5, alpha 3 
Laminin 5, beta 3 
Laminin 5, gamma 2 
Laminin M 
Laminin receptor 1 

Latent transforming growth factor-beta binding 
protein 2 



IL9 
IL9R 

IL1RN, ILIRA 

lAPP 

IVD 
KAK3 
KALI 
KHK 

KNG 



LAMAS 

LAMB3 

LAMC2 

LAMM 

LAMR1 

LTBP2 



T 
N 
E 
E 
I 

G 
E 
E 
I 

E 
E 
E 
G 
G 
G 
G 
G 
G 



Lecithin-cholesterol acyltransferase 


LCAT 


E 


Leptin 


LEP 


G 


Leptin receptor 


LEPR 


G 


Leukocyte-specific transcript 1 


LST-1 . 


1 


Leukotriene A4 hydrolase 




1 


Leukotriene A4 synthase 


LTA4S 


E 


Leukotriene B4 receptor 




1 


Leukotriene 84 synthase 


LTB4S 


E 


Leukotriene C4 receptor 




1 


Leukotriene C4 synthase 


LTC4S 


E 


Leukotriene D4/E4 receptor 




1 


LIM homeobox protein 1 


LHX1 


G 


LIM homeobox transcription factor 1, beta 


LMX1B 


G 


Lipoamide dehydrogenase 


OGDH 


E 


Lipoprotein lipase 


LPL 


1 


Lipoprotein receptor, Low Density 


LDLR . 


T 


Lipoprotein. High Density 


HDLDT1 


T 


Lipoprotein, Intermediate Density 




T 


Lipoprotein, Low Density 1 




T 


Lipoprotein, Low Density 2 




T 


Lipoprotein, Very Low Density 


VLDLR 


T 


Low density lipoprotein receptor-related protein LRP 


T 


precursor 






Lymphoid enhancer-binding factor 


LEF-1 


G 


Lysosomal acid lipase 


LlPA 


E 


Lysozyme 


LYZ 


1 
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MAD (mothers against decapentaplegic, 


MADH4 


Drosophila) homologue 4 




MADS box transcription-enhancer factor 2A 


MEF2A 


MADS box transcription-enhancer factor 2B 


MEF2B 


MADS box transcription-enhancer factor 2C 


MEF2C 


MADS box transcription-enhancer factor 2D 


MEF2D 


Maionyl CoA decarboxylase 




Malonyl CoA transferase 




Maltase-glucoamylase 




Mannosidase, alpha B lysosomal 


MANB 


Marenostrin 


MEFV 


MAX-interacting protein 1 


MXi1 


MEK kinase. MEKK 




Melanocortin 2 receptor 


MC2R 


Melanocortin 4 receptor 


MC4R 


Menin 


MEN1 


Metallothionein 




Mevalonate kinase 


MVK 


MHC Class 1: A 




MHC Class 1: B 




MHC Class l:C 




MHC Class 1: LMP-2. LMP-7 




MHC Class I: Tap1 


ABCR. TAP1 


MHC Class II: DP 


HLA-DPB1 


MHC Class II: DQ 


> 


MHC Class II: DR 




MHC Class II: Tap2 


TAP2, PSF2 


MHC Class ILComplementation group A 


MHC2TA 


MHC Class il:Complementation group B 


rfxank 


MHC Class ll:Complementation group C 


RFX5 


MHC Class ll:Complennentation group D 


RFXAP 


Microsomal triglyceride transfer protein 


MTP 


Mitochondrial trifunctional protein, alpha 


HADHA 


subunit 




Mitochondrial trifunctional protein, beta subunit HADHB 


Molybdenum cofactor synthesis 1 


M0CS1 


Molybdenum cofactor synthesis 2 


M0CS2 


Monoamine oxidase A 


MAOA 


Monoamine oxidase B 


MAOB 


Motilin 


MLN 


Msh homeobox homolog 2 


MSX2 


Mucin 18 


MUC18 


Mucin, MUC2 




Mucin, MUC5AC 




Mucin, MUC6 




Mucolipidoses 


GNPTA 


Mulibrey nanism 


MUL 


Muscarinic receptor, M1 


CHRM1 



wo 99/64627 PCT/GB99/01780 

568 



Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Muscle phosphorylase 


PYGM 


E 


Mutated in colorectal cancers, MCC 


MCC 


G 


MutL homolog 1 


MLH1 


G 


MutS homolog 2 


MSH2 


G 


MutS homolog 3 


MSH3 


G 


Myoglobin 




T 


Myosin 15 


• MY015 


s 


Myosin 5A 


MY05A 


s 


Myosin 6 


MY06 


s 


Myosin 7A 


MY07A 


s 


Myosin, cardiac 


MYH7 


s 


Myosin, light chain 2 


MYL2 


s 


Myosin, light chain 3 


MYL3 


s 


Myotubularin 


MTM1 


s 


Na+, K+ ATPase. alpha 


ATP1A1 


G 


Na+, K+ ATPase, beta 1 


ATP1B1 


G 


Na+, K+ ATPase. beta 2 


ATP1B2 


G 


Na+, K+ ATPase, beta 3 


ATP1B3 


G 


Na+/H+ exchanger 1 


NHE1 


T 


Na+/H+ exchanger 2 


NHE2 


T 


Na+/H+ exchanger 3 


NHE3 


T 


Na+/H+ exchanger 4 


NHE4 


T 


Na+/H+ exchanger 5 


NHE5 


T 


Na+coupled glucose/galactose transporter 




T 


N-acetylgalactosamine-6-sulfatesulfatase 


GALNS 


E 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


N-acetylglucosaminidase, alpha 


NAGLU 


E 


NADH dehydrogenase 




E 


NADH dehydrogenase (ubiquinone) Fe-S 


NDUFS1 


E 


protein 1 






NADH dehydrogenase (ubiquinone) Fe-S 


NDUFS4 


E 


protein 4 






NADH dehydrogenase (ubiquinone) 


NDUFV1 


E 


flavoprotein 1 






NADH-cytochrome b5 reductase 


DIA1 


E 


NADPH-dependent cytochrome P450 


PGR 


E 


reductase 






NB6 




1 


Nephrolithiasis 2 


NPHL2 


T 


Nephronophthisis 1 


NPHP1 


T 


Nephronophthisis 2 


NPHP2 


T 


Nephrosis 1 


NPHS1 


T 


Nerve growth factor 


NGF 


G 


Nerve growth factor receptor 


NGFR 


G 
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Neuraminidase sialidase 

Neurofibromin 1 

Neurofibromin 2 

Neurokinin A 

Neurol<inin B 

Neurotensin 

Neurotensin receptor 

Notch ligand - jagged 1 

Nuclear factor l-kappa-B-like gene 

Oncogene ERB 

Oncogene ERB2 

Oncogene ERBA 

Oncogene ERBAL2 

Oncogene GLi1 

Oncogene GLI2 

Oncogene GLI3 

Oncogene met 

Oncogene myb 

Oncogene myc 

Oncogene n-myc 

Oncogene ret 

Oncogene r-myc 

Oncogene sis 

Oncogene spi1 

Oncogene src 

Oncogene v-Ki-ras2 

Orexin 

Orexin 1 receptor 
Orexin 2 receptor 
Ornithine transcarbamoylase 
Osteopontin 

Paired box homeotic gene 2 
Paired box homeotic gene 3 
Paired box homeotic gene 6 
Paired box homeotic gene 8 
Palmitoyl-protein thioesterase 
Pancreatic amylase 
Pancreatic colipase 
Pancreatic lipase 
Pancreatic lipase related protein 1 
Pancreatic lipase related protein 2 
Paraoxonase P0N1 
Paraoxonase P0N2 
Paraoxonase PONS 
Parathyroid hormone 
Parathyroid hormone receptor 
Parathyroid hormone related-peptide 
Parathyroid hormone-like hormone 
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NEU 


T 
1 


NF1 


G 


NF2 


G 


NKNA 


N 


NKNB 


N 


NTS 


N 


NTSR1 


IN 


JAG 1, AGS 




IKBL 


1 
1 




r> 
o 












o 


GLI 




GLI2 




GLI3 




MET 


G 


MYB 


ri 


MYC 






O 


RET 


r> 






PDGFB 












KRAS2 




OX 




0X1 R 




0X2R 


G 


OTC. NME1 


E 


OPN 


G 


PAX2 




PAX3 


o 


PAX6 




PAX8 




PPT 


T 
1 




E 




J, 
1 


PNLIP 


P 


PLRP1 


c 

c 


PLRP2 


E 


P0N1 


E 


P0N2 


E 




E 


PTH 


G 


PTHR1 


G 


PTHrP 


G 


PTHLH 


G 
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Parvalbumin 

Patched (Drosophila) homolog, PTCH 
Pepsin 
Pepsinogen 
Peptidases A 
Peptidases B 
Peptidases C 
Peptidases D 
Peptidases E 
Peptidases S 
Peroxidase, salivary 
Peroxisomal membrane protein 1 
Peroxisomal membrane protein 3 
Peroxisome biogenesis factor 1 
Peroxisome biogenesis factor 1 9 
Peroxisome biogenesis factor 6 
Peroxisome biogenesis factor 7 
Peroxisome receptor 1 
Phenylalanine monooxygenase 
Phosphatase & tensin homolog 
Phosphate regulating gene with homologies to 
endopeptidases on the X chromosome 
Phosphoenolpyruvate carboxykinase 
Phosphofructokinase, liver 
Phosphofructokinase, muscle 
Phosphoglucomutase 
Phosphoglucose isomerase 
Phosphoglycerate kinase 1 
Phosphoglycerate mutase 2 
Phospholipase A2, group 10 
Phosphoiipase A2, group 1 B 
Phosfphollpase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2. group 4A 
Phospholipase A2, group 4C 
Phospholipase A2, group 5 
Phospholipase A2, group 6 
Phosphoiipase C alpha 
Phosphoiipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
Phospholipase C gamma 
Phosphomannomutase 2 
Phosphomannomutase-2 
Phosphomannose isomerase-1, PMI1 
Phosphoribosyl pyrophosphate synthetase 
Phosphorylase kinase deficiency, liver 
Phosphorylase kinase, alpha 1 (muscle) 



PVALB 
PTCH 



PEPD 



SAPX 

PXMP1 

PXMP3 

PEX1 

PEX19 

PEX6 

PEX7 

PXR1 

PTEN 
PHEX 

PCK1 
PFKL 
PFKM 

GPI 

PGK1 

PGAM2 

PLA2G10 

PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PLA2G5 

PLA2G6 



PLCD1 

PLCG1 

PMM2 

PMM2 

MPI 

PRPS1 

PHK 

PHKA1 



G 

G 

T 

E 

T 

T 

T 

T 

T 

T 

E 

S 

T 

T 

T 

T 

T 

T 

E 

G 

G 

E 
E 
E 
E 
E 
E 
E 



G 
T 
T 
E 
E 
E 
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Phosphorylase kinase, alpha 2 
Phosphorylase kinase, beta 
Phosphorylase kinase, delta 
Phosphorylase kinase, gamma 2 
Plasminogen 

Plasminogen activator inhibitor 1 
Plasminogen activator inhibitor 2 
Plasminogen activator receptor, Urokinase 
Plasminogen activator, Tissue 
Plasminogen activator, Urokinase 
Platelet derived growth factor 
Platelet derived growth factor receptor 
Platelet monamine oxidase 
Platelet-activating factor receptor 
Polycystic kidney and hepatic disease 1 
Polycystin 1 
Polycystin 2 

Polymorphonuclear elastase 

Potassium inwardly-rectifying channel J1 

Potassium inwardly-rectifying channel J11 

Potassium voltage-gated channel E1 

Prekallikrein 

Preproenkephalin 

Preproglucagon 

Preproglucagon 

Preproinsulin 

Procollagen N-protease 

Proline dehydrogenase 

Proline-rich protein BstNl subfamily 1 

Proline-rich protein BstNl subfamily 3 

Proline-rich protein BstNl subfamily 4 

Prolyl-4-hydroxylase 

Pro-melanin-concentrating hormone 

Proopiomelanocortin 

Prosaposin 

Prostacyclin synthase 

Prostaglandin 15-OH dehydrogenase 

Prostaglandin D - DP receptor 

Prostaglandin El receptor 

Prostaglandin E2 receptor 

Prostaglandin E3 receptor 

Prostaglandin F - FP receptor 

Prostaglandin F2 alpha receptor 

Prostaglandin 12 receptor 

Prostaglandin IP receptor 

Protease inhibitor 1 

Protective protein for beta-galactosidase 
Protein C 



PHKA2 


P 


PHKB 


P 






PHKG2 




PLG 


E 


PAI1 


E 


PAI2 


P 


UPAR; PLAUR 


Q 

w 


PLAT; TPA 


p 


UPA; PLAU 


E 


PDGF 


G 


PDGFR 


\j 




T 

1 


PAFR 


1 


PKHD1 


T 


PKD1 


T 
1 


PKD2 


T 
1 




J 


KCNJ1 


N 


KCNJ11 


M 

IN 


KCNE1 


M 
IN 

1 


PENK 


1 

IN 


GCG;GLP1: GLP2 


G 




T 




T 

1 




p 


PRODH 


P 


PRB1 


s 


PRB3 


s 


PRB4 


s 




E 


PMCH 


G 


POMC 


N 


PSAP 


N 



I 

HGPD; PGDH I 



PPGB 
PROC 
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Protein C inhibitor 


PCI 


1 


Protein l<inase B 


PRKB 




Protein S 


PR0S1 


1 


Protein tyrosine phosphatase, non-receptor 


PTPN12 


G 


type 12 






Prothrombin precursor 


F2 


1 


Rerln-4-alpha-carbinolamine 


PCBD 




Pyruvate carboxylase 


PC 


E 


Pyruvate decarboxylase 


PDHA 


E 


Pyruvate kinase 


PKLR 


E 


Quinoid dihydropteridine reductase 


QDPR 


E 


Renal glutaminase 




T 


Renin 


REN 


E 


Replication factor C 


RFC2 


E 


Retinoblastoma 1 


RBI 


G 


Retinol binding protein 1 




T 


Retinol binding protein 2 




• T 


Retinoschisis, X-llnked, juvenile 


RS 


G 


RIGUI 


RIGUI 


G 


SA homolog 


SAH 


G 


Salivary amylase, AMY1 




T 


SAP (SLAM-associated protein) 


SH2D1A 


1 


Secretin 


SCT 


T 


Secretin receptor, SCTR 


SCTR 


T 


Serotonin receptor, 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1B 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C 


N 


Serotonin receptor, 5HT1D 


HTR1D 


N 


Serotonin receptor, 5HT1 E 


HTR1E 


N 


Serotonin receptor, 5HT1F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


• N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Sodium channel, non-voltage gated 1 , alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1 , beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1, gamma SCNN1G 


N 


Sodium channel, voltage-gated, type 1, beta 


SCN1B 


N 


polypeptide 






Solute carrier family 10 (sodium/bile acid 


SLC10A1 


T 


cotransporter family),member 1 






Solute carrier family 10 (sodium/bile acid 


SLC10A2 


T 


cotransporter family),member 2 






Solute carrier family 12, member 1 


SLC12A1 


T 
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Solute carrier family 12, member 2 


SLC12A2 


T 


Solute carrier family 1 2, member 3 


SLC12A3 


T 


Solute carrier family 14. member 2 


SLC14A2 


T 


Solute carrier family 1 5 (H+/peptide 


SLC15A1 


T 


transporter, intestinal), member 1 






Solute carrier family 1 5 (H+/peptide 


SLC15A2 


T 

1 


transporter, kidney), member 2 






Solute cannier family 16 (monocarboxylate 


SLC16A1 


T 
1 


transporter), member 1 






Solute carrier family 1 6 (monocarboxylate 


SLC16A7 


T 


transporter), member 7 






Solute carrier family 17, member 1 


SLC17A1 


T 


Solute carrier family 1 7, member 2 


SLC17A2 


T 


Solute carrier family 2 (facilitated glucose 


SLC2A1 


T 


transporter), member 1 






Solute carrier family 2 (facilitated glucose 


SLC2A2 


t 


transporter), member 2 






Solute carrier family 2 (facilitated glucose 


SLC2A3 


T 


transporter), member 3 






Solute carrier family 2 (facilitated glucose 


SLC2A4 


T 
1 


transporter), member 4 






Solute carrier family 2 (facilitated glucose 


SLC2A5 


T 


transporter), member 5 






Solute carrier family 21 , member 2 


SLC21A2 


T 

1 


Solute carrier family 21 , member 3 


SLC21A3 


T 

1 


Solute carrier family 22, member 1 


SLC22A1 


T 
1 


Solute carrier family 22, member 2 


SLC22A2 


T 

1 


Solute carrier family 22, member 5 


SLC22A5 


T 


Solute carrier family 3 (facilitated glucose 


SLC3A1 


T 
1 


transporter), member 1 






Solute carrier family 4 (anion exclianger), 


SLC4A1 . 


T 


member 1 






Solute carrier family 4 (anion exchanger), 


SLC4A2 


T 


member 2 






Solute carrier family 4 (anion exchanger). 


SLC4A3 


T 


member 3 






Solute carrier family 5 (sodium/glucose 


SLC5A1 


T 


transporter), member 1 






Solute carrier family 5 (sodium/glucose 


SLC5A2 


T 


transporter), member 2 






Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 


transporter), member 5 






Solute carrier family 5, member 3 


SLC5A3 


T 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 


AMINOBUTYRIC ACID transporter), member 1 






Solute carrier family 6 (neurotransmitter 


SLC6A3 


T 


transporter, dopamine), member 3 






Solute carrier family 6 (neurotransmitter 


SLC6A2 


T 
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transporter, noradrenaline), member 2 
Solute carrier family 6, member 6 SLC6A6 
Solute carrier family 7(amino acid transporter), SLC7A1 
member 1 

Solute carrier family 7(amino acid transporter), SLC7A2 
member 2 

Solute carrier family 7(amino acid transporter). SLC7A7 
member 7 
Somatostatin 

Somatostatin receptor, SSTR1 
Somatostatin receptor, SSTR2 
Somatostatin receptor, SSTR3 
Somatostatin receptor, SSTR4 
Somatostatin receptor, SSTR5 
Sphingomyelinase 
Steroid 5 alpha reductase 1 
Steroid 5 alpha reductase 2 
Sterol canier protein 2 
Substance P 
Succinyl CoA synthase 
Sucrase 

Sucrase-isomaitase 
Superoxide dismutase 1 
Surfeit 1 
Talin 

Talin. TLN . 
TATA binding protein 
T-BOX 1 
T-BOX 2 
T-BOX 3 

Thiolase, perioxisomal 
Thrombin receptor 
Thrombopoietin 
Thromboxane A synthase 1 
Tip-associated protein 
Topoisomerase i 

Torticollis, keloids, cryptorchidism and renal TKCR 
dysplasia gene ■ 
Transacylase 
Transcobalamin 1. TCN1 



Transcobalamin 2, TCN2 TCN2 

Transcription factor 1 , hepatic TCF1 

Transcription factor 2, hepatic TCF2 

Transferrin TF 

Transferrin receptor TFRC 

Transforming growth factor, beta 2 TGFB2 

Transforming growth factor, beta induced TGFBI 

Transforming growth factor, beta receptor 2 TGFBR2 



SST 

SSTR1 

SSTR2 

SSTR3 

SSTR4 

SSTR5 

SMPD1 

SRD5A1 

SRD5A2 

SCP2 



SI 

S0D1 

SURF1 

TLN 

TBP 
TBX1 
TBX2 
TBX3 

F2R 
THPO 
TBXAS1 
TAP 
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Transglutaminase 4 


TGM4 


G 


Transketolase 


TKT 


E 


Transketolase-like 1 


TKTL1 




Translocation In renal carcinoma on 


TRC8 


G 


chromosome 8 gene 






Transthyretin 


TTR 


T 

1 


Trehalase 




T 


Triosephosphate isomerase 


TPI1 


P 


Trypsin inhibitor 




P 


Trypsinogen 1 


TRY1 


p 


Trypsinogen 2 


TRY2 


P 


Trypsinogen activation peptide 




T 


Tuberous sclerosis 1 


TSC1 




Tuberous sclerosis 2 


TSC2 




Tumour necrosis factor (TNF) receptor 


TRAF1 




associated factor 1 






Tumour necrosis factor (TNF) receptor 


TRAF2 




associated factor 2 






Tumour necrosis factor fTNFl recentor 


TRAF3 




associated factor 3 






Tumour necrosis factor (TNF) receptor 


TRAF4 


1 


associated factor 4 






Tumour necrosis factor (TNF) receptor 


TRAF5 


1 


associated factor 5 






Tumour necrosis factor (TNF) receptor 


TRAF6 


1 


associated factor 6 






Tumour necrosis factor alpha 


TNFA 


1 


Tumour necrosis factor alpha receptor 


TNFAR 


1 


Tumour necrosis factor beta 


TNFB 


1 


Tumour necrosis factor beta receptor 


TNFBR 


1 


Tumour protein p53 


TP53, P53 


G 


Tumour protein p63 


TP63 


G 


Tumour suppresssor gene DRA 


DRA 


1 


Tyrosinase 


TYR 


F 


UDP-glucose pyrophosphorylase 




p 


UDP-glucuronosyltransferase 1 


ugtid, UGT1 


E 


UDP-glucuronosyltransferase 2 


UGT2 


E 


Uridinediphosphate(UDP)-gaiactose-4- 


GALE 




epimerase 






Uroporphyrinogen decarboxylase 


UROD 


E 


Uroporphyrinogen III synthase 


UROS 


E 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 


Vasoinhibitory peptide 




G 


Villin 




S 


Von Hippel-Lindau gene 


VHL 


G 


Von Wiilebrand factor 


VWF 


T 


Wiskott-Aldrich syndrome protein 


WASP, THC 


1 
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Woif-Hirschhom syndrome candidate 1 gene 


WHSC1 


G 


Wolfram syndrome 1 gene 


WFS1 


s 


Xanthine dehydrogenase 


XDH 


E 


Xeroderma pigmentosum, complementation 


XPA 


F 


group A 






Xeroderma pigmentosum, complementation 


XPB 


F 


group B 






Xerodemna pigmentosum, complementation 


XPC 


F 


group C 






Xeroderma pigmentosum, complementation 




F 


group D 






Xeroderma pigmentosum, complementation 




E 


group E 






Xeroderma pigmentosum, complementation 


XPF 


E 


group F 






Xeroderma, pigmentosum, complementation 


ERCC5 


E 


group G 






Zinc finger protein 3 


ZIC3 


S 



28 LA set of probes, said probes being antibodies or antibody fragments which 

interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 280. 

282. A set according to claim 280 or 281 in which a minority of said probes for listed 
genes are absent. 

283. A set according to claim 280 or 281 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

284. A set according to claim 280 or 281 in which a limited number of probes are 
replaced by probes for non-listed genes. 

285 . A set of probes for a core group of genes according to any of claims 280 to 284 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

286. A set according to any of claims 280 to 285 consisting of probes for members of a 
sub-group of the core group. 

287. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

288. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 
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289. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

290. A set according to claim 287 or 288 in which said substrate is a semiconductor 
microchip. 

29 LA set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 

292. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

293. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

294. A medical device including a set according to any of claims 280 to 292 for use in 
an array for detection of differential gene expression levels. 

295. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
280) in a target group of genes by hybridising a nucleic acid-containing 
sample from said patient or individual to a set according to any of claims 280 
and 282 to 292 and relating the probe hybridisation pattern to said variations. 

296. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 281) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 281 to 292 and relating the probe interaction pattern 
to said variations. 

297. Use of a set or device according to any of claims 280 to 292 for the prognosis 
and management of patients suffering from or at risk of experiencing the 
symptoms and consequences of dysfunction, damage or disease of the 
gastrointestinal tract. 

298. Use of a set or device according to any of claims 2S0 to 292 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

299. Use of a set or device according to any of claims 280 to 292 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug. 

300. Use of a set or device according to any of claims 280 to 292 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

301. Use of a set or device according to any of claims 280 to 292 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

302. Use of a set or device according to any of claims 280 to 292 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

303. Use of a set or device according to any of claims 280 to 292 for construction 
of and generation of algorithms for patient and healthcare management. 

304. Use of a set or device according to any of claims 280 to 292 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations. 
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305. Use of a set or device according to any of claims 280 to 292 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

306. Use of a set or device according to any of claims 280 to 292 for predicting 
optimum configuration/management of thereapeutic intervention. 

307. A method according to claim 295 or 296 in which the identification of gene 
variants is indicative of a higher risk of developing dysfunction, damage or 
disease of the gastrointestinal tract or of experiencing the symptoms and 
consequences of dysfunction, damage or disease of the gastrointestinal tract for 
the patient or individual. 

308. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop symptoms and consequences of 
dysfunction, damage or disease of the gastrointestinal tract which method 
comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from symptoms and consequences of dysfunction, 
damage or disease of the gastrointestinal tract; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the symptoms and consequences of 
dysfunction, damage or disease of the gastrointestinal tract; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 280 
to 286; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results bom v) in order to generate a 
model for assessing the risk of developing symptoms and consequences of 
dysfunction, damage or disease of the gastrointestinal tract. 

309. A method for assessing whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 308. 

310. A method according to any of claims 295, 296, 308 and 309 wherein at least 
one step is computer-controlled. 

311. An assay suitable for use in a method according to any of claims 295, 296, 308 
and 309; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 280 to 286 in a biological sample. 

312. A formatted assay technique (kit) for use in assessing the risk of a patient or ^ 
individual developing symptoms and consequences of dysfunction, damage or 
disease of the gastrointestinal tract; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 280 or 282 to 286 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
symptoms and consequences of dysfunction, damage or disease of the 
gastrointestinal tract. 
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313. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing symptoms and consequences of dysfunction, damage or 
disease of the gastrointestinal tract; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 281 to 286 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
symptoms and consequences of dysfunction, damage or disease of the 
gastrointestinal tract. 

314. A set of probes according to claim 280, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 

315. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes which relate to dysfunction, 
damage or disease of the respiratory system; said probes being complementary 
to DNA and RNA sequences of said group of genes; characterised in that said 
group is a core group of genes consisting of substantially all of the following: 

KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



RESPIRATORY GENE LIST 


HUGO gene 


Protein 




symbol 


function 


1 1 beta hydroxysteroid dehydrogenase 2 


HSD11B2 


E 


2,3-bisphosphoglycerate mutase 


BPGM 


E 


3 beta hydroxysteroid dehydrogenase 2 


HSD3B2 


• E = 


Acetoacetyi 1-CoA-thiolase 


ACAT1 


E 


Acetoacetyl 2-CoA-thiolase 


ACAT2 


E 


Acetyl CoA synthase 




E 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Aconitase 




E 


Acyl CoA dehydrogenase, long chain 


ACADL 


E ■ 


Acyl CoA dehydrogenase, medium chain 


ACADM 


E 


Acyl CoA dehydrogenase, short chain 


ACADS 


E 


Acyl CoA dehydrogenase, very long chain 


ACADVL 


E 
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Adaptin. beta 3A 


ADTB3A 


T 


Adenosine deaminase 


ADA 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


ADORA3 


N 


Adenylate cyclase 1 


ADCY1 


E 


Adenylate cyclase 2 


ADCY2 


E 


Adenylate cyclase 3 


ADCY3 


E- 


Adenylate cyclase 4 


ADCY4 


E 


Adenylate cyclase 5 


ADCY5 


F 


Adenylate cyclase 6 


ADCY6 


P 


Adenylate cyclase 7 


ADCY7 


F 


Adenylate cyclase 8 


ADCY8 


F 


Adenylate cyclase 9 


ADCY9 


F 


Adrenergic receptor, alphal 


ADRA1 


M 

IN 


Adrenergic receptor. alpha2 


ADRA2 


IN 


Adrenergic receptor, beta1 


ADRB1 


N 
In 


Adrenergic receptor, beta2 


ADRB2 


IN 


Adrenergic receptor, beta3 


ADRB3 


Nl 

IN 


Adrenocortlcotrophic hormone (ACTH) 


ACTHR 




receptor 






Albumin, ALB 


ALB 


T 


Alcohol dehydrogenase 1 


ADH1 


F 


Alcohol dehydroqenase 2 


ADH2 


F 


Alcohol dehydrogenase 3 


ADH3 


F 


Alcohol dehydrogenase 4 


ADH4 


E 


Alcohol dehydrogenase 5 


ADH5 


E 


Alcohol dehydrogenase 6 


ADH6 


E 


Alcohol dehydrogenase 7 


ADH7 


E 


Aldolase A 


ALDOA 


E 


Aldolase B 


ALDOB 


E 


Aldolase C 


ALDOC 


E 


Aldosterone receptor 


MLR 


G 


Alpha 2 macroglobulin 


A2M 


1 


Alphal -antichymotrypsin 


AACT 


E 


alphal -antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


alpha-actinin 2 


ACTN2 


G 


alpha-actinin 3 


ACTN3 


G 


alpha-Gaiactosidase A 


GLA 


E 


alpha-ketoglutarate dehydrogenase 




E 


Aminopeptidase P 


XPNPEP2 


E 


Amphiregulin 


AREG . 


G 


Androgen receptor 


AR 


G 


Angiopoietin 1 


ANGPT1 


G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE, DCP1 


E 
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Angiotensin receptor 1 AGTR1 

Angiotensin receptor 2 AGTR2 

Angiotensinogen AGT 

Annexin 1 ANX 1 

Antidiuretic fiormone receptor ADHR 

Antithrombin III AT3 

Apolipoprotein E APOE 

Arginase ARG1 

Arginine vasopressin AVP 

Arginine vasopressin receptor 1A AVPR1A 

Arginine vasopressin receptor 1 B AVPR1 B 

Arginine vasopressin receptor 2 AVPR2 

Arginosuccinate lyase ASL 

Arylsulfatase D ARSD 

Arylsulfatase E ARSE 

Arylsulfatase F ARSF 
Aspartate transaminase 

Ataxia telangiectasia gene, AT ATM 
ATP/ADP translocase 

Atrial natriuretic peptide ANP 

Atrial natriuretic peptide receptor A NPR1 

Atrial natriuretic peptide receptor B NPR2 

Atrial natriuretic peptide receptor C NPR3 

beta-galactosidase GLB1 

beta-Glucuronidase GUSB 

Biotinidase BTD 

Bloom syndrome protein BLM 
Bradykinin receptor B1 
Bradykinin receptor B2 

Butyryicholinesterase BCHE 
C1 inhibitor 

Cadherin E CDH1 
Cadherin EP 

Cadherin N CDH2 

Cadherin P CDH3 
Calcitonin receptor /Calcitonin gene-related CALCR 
peptide receptor 

Calcitonin/Calcitonin gene-related peptide . CALCA 
alpha 

Calcium channel, voltage-dependent, alpha CACNA1 F 
1F subunit 

Calcium channel, voltage-dependent. Alpha- CACNA1B 
1B(CACNL1A5) 

Calcium channel, voltage-dependent, Alpha- CACNA1C 
1C 

Calcium channel, voltage-dependent, Alpha- CACNA1 D 
1D 

Calcium channel, voltage-dependent. Alpha- CACNA1E 
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1E(CACNL1A6) 

Calcium channel, voltage-dependent, Alpha- CACNA2 N 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 n 

Calcium channel, voltage-dependent, Beta 3 CACNB3 n 

Calcium channel, voltage-dependent, CACNG2 n 
Neuronal, Gamma 

Calcium channel, voltage-dependent, T-type n 

Calmodulin 1 CALM1 q 

Calmodulin 2 CALM2 Q 

Calmodulins CALM3 Q 

Calnexin CANX Q 

Carbonic anhydrase 3 CA3 e 

Carbonic anhydrase 4 CA4 e 

Carbonic anhydrase, alpha CA1 e 

Carbonic anhydrase, beta CA2 E 

Carnitine acetyltransferase CRAT E 

Carnitine acylcarnitine translocase CACT E 

Catalase CAT | 

Cathepsin B E 

Cathepsin D E 

Cathepsin E E 

Cathepsin G CTSG E 

Cathepsin H E 

Cathepsin K CTSK E 

Cathepsin L E 

Cathepsin S E 

CD1 CD1 I 

CD4 CD4 I 

Cell adhesion molecule, intercellular, ICAM ICAM1 G 

Cell adhesion molecule, leukocyte- LECAM1 G 
endothelial. LECAM (CD62) 

Cell adhesion molecule, liver, LCAM LCAM G 

Cell adhesion molecule, neural, NCAM1 NCAM1 'G 

Cell adhesion molecule, neural, NCAM120 NCAM120 G 

Cell adhesion molecule, neural, NCAM2 NCAM2 G 

Cell adhesion molecule, platelet-endothelial, PECAM1 Q 

PEGAM ... ^ 

Cell adhesion molecule, vascular, VCAM VCAM1 G 

Chemokine receptor CXCR4 CXCR4 | 

Chitotriosidase chit E 

Cholecystokinin CCK N 

Cholecystokinin B receptor CCKBR N 

Choline acetyltransferase CHAT E 

Citrate synthase E 

Coenzyme Q (CoQ)/ubiquinone E 

Collagen 1 alpha 1 C0L1A1 s 

Collagen I alpha 2 C0L1A2 s 
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Collagen II alpha 1 


C0L2A1 


S 


Collagen III alpha 1 


C0L3A1 


s 


Collagen IV alpha 1 


C0L4A1 


s 


Collagen IV alpha 2 


COL4A2 


s 


Collagen IV alpha 3 


COL4A3 


s 


Collagen IV alpha 4 


COL4A4 


s 


Collagen IV alpha 5 


COL4A5 


s 


Collagen IV alpha 6 


COL4A6 


s 


Collagen IX alpha 2 


COL9A2, EDM2 


s 


Collagen IX alpha 3 


COL9A3 


s 


Collagen receptor 


COLR 


s 


Collaaen V aloha 1 


C0L5A1 


s 


Collaaen V aloha 2 


COL5A2 


s 


Collaaen VI aloha 1 


C0L6A1 


s 


Collaaen VI aloha 2 


COL6A2 


s 


Collaaen VI aloha 3 


COL6A3 


s 


Collaaen VII aloha 1 


C0L7A1 


s 


Collaaen X aloha 1 


CO.L10A1 


s 


Cnllaaen X aloha 1 


C0L11A1 


s 


Collaaen XI aloha 2 


C0L11A2 


s 


Collaaen XVII aloha 1 


C0L17A1 


s 


Colonv-stimulatina factor 1 


CSF1 


G 


Colonv-stimu latino factor 1 receotor 


CSF1R 


G 


Colon v-stimu latino factor 2 


CSF2 


G 


ColonV'Stimulatina factor 2 aloha receptor 


CSF2RA 


G 


Colon v-stimulati no factor 2 beta receptor 


CSF2RB 


G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stiniulating factor 3 receptor 


CSF3R 


G 


Complement component C1 inhibitor 


C1NH 




Complement component C1qa 


C1QA 


1 


Complement component C1qb 


C1QB 


1 


Complement component C1qg 


C1QG 


1 


Complement component C1r 


C1R 


1 


Complement component C1s 


C1S 


1 


Complement component C2 


C2 


1 


Complement component C3 


C3 


1 


Complement component C4A 


C4A 


1 


Complement component C4B 


C4B 


1 


Complement component C5 


C5 


1 


Complement component C6 


C6 


1 


Complement component C7 


C7 


1 


Complement component C8 


C8B 




Complement component C9 


C9 




Complement component receptor 1 


CR1 




Complement component receptor 2 


CR2 




Complement component receptor 3 


CR3 




Complex 1 




E 


Complex II 




E 
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i Complex III E 

Complex III £ 

Complex V MTATP6 E 

Coproporphyrinogen oxidase CPO e 

Corticotrophin-releasing hormone CRH j 

Corticotrophin-releasing hormone receptor CRHR1 j 

Cortisol receptor I 

C-reactive. protein CRP I 

Creatine kinase - B and m CKBE e 

Creb binding protein CREBBP G 

Cu2+ transporting ATPase alpha polypeptide ATP7A E 

Cyclic AMP-dependent protein kinase PKA e 

Cyclic nucleotide phosphodiesterase 1 B PDE1 B E 

Cyclic nucleotide phosphodiesterase 1B1 PDE1B1 E 

Cyclic nucleotide phosphodiesterase 2A3 PDE2A3 E 

Cyclic nucleotide phosphodiesterase 3A PDE3A E 

Cyclic nucleotide phosphodiesterase 3B PDE3B E 

Cyclic nucleotide phosphodiesterase 4A PDE4A E 

Cyclic nucleotide phosphodiesterase 4C PDE4C E 

Cyclic nucleotide phosphodiesterase 5A PDE5A E 

Cyclic nucleotide phosphodiesterase 6A PDE6A E 

Cyclic nucleotide phosphodiesterase 6B PDE6B E 

Cyclic nucleotide phosphodiesterase 7 PDE7 E 

Cyclic nucleotide phosphodiesterase 8 PDE8 E 

Cyclic nucleotide phosphodiesterase 9A PDE9A E 

Cyclin-dependent kinase 2 CDK2 G 

Cyclin-dependent kinase inhibitor .2A (p1 6) CDKN2A G 

Cyclooxygenase 1 C0X1 E 

Cyclooxygenase 2 C0X2 E 

CYP11A1 CYP11A1 > E 

CYP11B1 CYP11B1 E 

CYP11B2 CYP11B2 E 

CYP17 CYP17 E 

CYP19 CYP19 E 

CYP1A1 CYP1A1 E 

CYP1A2 CYP1A2 E 

CYP1B1 CYP1B1 E 

CYP21 • CYP21 ^ E 

CYP24 CYP24 E 

CYP27 CYP27 E 

CYP27B1 PDDR E 

CYP2A1 CYP2A1 E 

CYP2A13 CYP2A13 E 

CYP2A3 CYP2A3 E 

CYP2A6V2 CYP2A6V2 E 

CYP2A7 CYP2A7 E 

CYP2B6 CYP2B6 E 

CYP2C18 CYP2C18 E 
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CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


■ E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


CYP4A1 1 


CYP4A1 1 


E 


CYP4B1 


CYP4B1 


E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystathionase 


CTH 


E 


Cystathione beta synthase 


CBS 


E 


Cystic fibrosis transmembrane conductance 


CFTR 


N 


regulator, CFTR 






Cytidine deaminase 


CDA 


E 


Cytldine-5-prime-tripliosphate synthetase 


CTPS 


E 


Cytochrome a 




E 


Cytochrome b-245 alpha 


CYBA 


E 


Cytochrome b-245 beta 


CYBB 


E 


Cytochrome b-5 


CYB5 


E 


Cytochrome c 




E 


Cytochrome c oxidase, MTCO 




E 


Cytokine-suppressive antiinflammatory drug- 


CSBP1 


1 


binding protein 1 






Cytolcine-suppressive antiinflammatory drug- 


CSBP2 


1 


binding protein 2 






DAX1 nuclear receptor 


DAX1 


1 


D-beta-hydroxybutyrate dehydrogenase 




• E 


Delta 4-5 alpha-reductase 




E 


Desmin 


DES 


S 


Dihydrolipoamide dehydrogenase 


DLD 


N 


DNA glycosyiases 




E 


Dopamine beta hydroxylase 


DBH 


E 


Dopamine receptors D1 


DRD1 


N 


Dopamine receptors 02 


DRD2 


N 


Dopamine receptors 03 


DRD3 


N 


Dopamine receptors D4 


DRD4 


N 


Dopamine receptors D5 


DRD5 


N 


Dystrophin 


DMD 


S 
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Elastase 1 


ELAS1 


E 


Elastase 2 


ELAS2 


E 


Elastin 


ELN 


s 


Electron-transfering-flavoprotein alpha 


ETFA 


T 


Electron-transfering-flavoprotein beta 


ETFB 


T 


Electron-transferring flavoprotein 


ETFDH 


E 


dehydrogenase 






Endothelin 1 


EDN1 


N 


Endothelin 2 


EDN2 


N 


Endothelin 3 


EDN3 


N 


Endothelin converting enzyme 


ECE1 


N 


Endothelin receptor type A 


EDNRA 


N 


Endothelin receptor type B 


EDNRB 


N 


Enolase 


EN01 


E 


EnoyI CoA hydratase 




E 


EnoyI CoA isomerase 




E 


EnoyI CoA reductase 




E 


Enterokinase 


PRSS7, ENTK 


E 


Ephrin receptor tyrosine kinase A 


EPHA 


G 


Ephrin receptor tyrosine kinase B 


EPHB 


G 


Epidermal growth factor 


EGF 


G 


Epidermal growth factor receptor 


EGFR 


G 


Epoxide hydrolase 1 , microsomal 


EPHX1 


P 


Estrogen receptor 


ESR 


G 


EWS RNA-binding protein 


EWSR1 


G 


Eyes absent 1 


EYA1 


G 


Faciogenitai dysplasia 


FGD1, FGDY 


T 


Factor 1 (No. one) 


F1 




Factor B, properdin 




1 


Factor D 




1 


Factor H 


HF1 


1 


Factor 1 (letter 1) 


IF 


1 


Factor III 


F3 


1 


Factor IX 


F9 


1 


Factor V 


F5 


1 


Factor VII 


F7 


1 


Factor VIII 


F8 


1 


Factor X - . .. 


F10 


1 


Factor XI 


F11 


1 


Factor XII 


F12 


1 


FactorXlll A&B 


F13A& F13B 


1 


Fc fragment of IgG, high affinity lA, receptor 


FCGR1A 


G 


for 






Fc fragment of IgG. low affinity lla, receptor 


FCGR2A 


G 


for (CD32) 






Fc fragment of IgG, low affinity Ilia, receptor 


FCGR3A 


G 


for (CD16) 






Fibrillin 1 


FBN1 


G 
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Fibrinogen alpha 


FGA 


s 


Fibrinogen beta 


FGB 


s 


Fibrinogen gamma 


FGG 


s 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


FN1 


G 


Flightless-ll, Drosophila homolog of 


FLU 


G 


Follicle stimulating hormone receptor 


FSHR, 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


Forkhead rhabdomyosarcoma gene 


FKHR 


G 


Fructose-1 ,6-diphosphatase 


FBP1 


E 


Furin 




T 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


IN 


GABA receptor, beta 1 


GABRB1 


Nl 

IN 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


isi 


GABA transaminase 


ABAT 


E 


Galactocerebrosidase 


GALC 


E 


Galactosyltransferase 1 


GT1 


G 


Galactosyltransferase, alpha 1,3 


GGTA1 


G 


Galactosyltransferase, beta 3 


B3GALT 


G 


Glucocorticoid receptor 


GRL 


G 


Glucokinase 


GCK 


E 


Glucosidase, acid alpha 


GAA 


E 


Glutamate dehydrogenase 


GLUD1 


E 


Glutamate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic. NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic, NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic, NMDA 2D 


NMDAR2D 


N 


Glutathione 


GSH 


T 
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Glutathione peroxidase. GPX1 


GPX1 


E 


Glutathione peroxidase. GPX2 


GPX2 


E 


Glutathione reductase, GSR 


GSR 


E 


Glutathione S-transferase mu 1. GSTM1 


GSTM1 


E 


Glutathione S-transferase mu 4, GSTM4 




E 


Glutathione S-transferase theta 1 , GSTT1 


GSTT1 


E 


Glutathione S-transferase theta 2. GSTT2 




E 


Glutathione S-transferase, GSTP1 


GSTP1 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraldehyde-3-phosphate 


GAPDH 


E 


dehydrogenase. GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






GM2 ganglioside activator protein, GM2A 


GM2A 


E 


Growth arrest-specific homeobox 


GAX 


G 


Guanylyl cyclase 




E 


Haemoglobin alpha 1 


HBA1 


T 


Haemoglobin alpha 2 


HBA2 


T 


Haemoglobin beta 


HBB 


T 


Haemoglobin delta 


HBD 


T 


Haemoglobin gamma A 


HBG1 


T 


Haemoglobin gamma B 


HBG2 


T 


Haemoglobin gamma G 


HBGG 


T 


Heat shock protein, HSP60 







Heat shock protein, HSP70 
Heat shock protein. HSP90 
Heat shock protein. HSPA1 
Heat shock protein, HSPA2 



Heparin binding epidermal growth factor 


HBEGF 


G 


Heparin Cofactor II 


HCF2 


1 


Hennansky-pudlak syndrome gene 


HPS 


T 


Hexokinase 1 


HK1 


E 


Hexokinase 2 


HK2 


E 


Hexosaminidase A 


HEXA.TSD 


E 


Histamine receptors, HI 




N 


Histamine receptors, H2 




N 


Histamine receptors, H3 




N 


HMG-CoA lyase 


HMGCL 


E 


HMG-CoA reductase 


HMGCR 


E 


HMG-CoA synthase 


HMGCS2 


E 


Holocarboxylase synthetase 


HLCS 


E 


Hyaluronidase 




T 


Hypoxia inducible factor 1 


HIF1A 


E 


Hypoxia inducible factor 2 




E 


Immunoglobulin E (IgE) reponsiveness gene 


IGER 


1 


Immunoglobulin E (IgE) serum concentration 


IGES 


1 
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regulator gene 



Immunoglobulin gamma (IgG) 2 


IGHG2 


1 


Insulin 


INS 


G 


Insulin receptor 


INSR 


G 


Insulin-like growth factor 1 


IGF1 


G 


Insulin-like growth factor 1 receptor 


IGF1R 


G 


Insulin-like arowth factor 2 


IGF2 




InQtilin-likp arowth factor 2 receotor 


IGF2R 




Intearin beta 1 

III till KKJk 1 


ITGB1 


G 

VJ 


IntGorin beta 2 


ITGB2 


VJ 


Inteorin beta 5 


ITGB5 


G 

VJ 


Intpnrin hpta 6 


ITGB6 


VJ 


Infpnrin ainha M 


ITGAM 


VJ 


Intpr-alnha-trvosin inhibitor lATI 

III Lwl Qi k/i ici iiyL^wii* iiiiiiikJi wj\ 1 ir\ 1 1 




xZ. 


Intprfpron ainha 

IIHdlC7iWII CII|JI la 


IFNA1 

n 1 1 




intprfpron hptfl 

IIILClldV^II LJCLCI 


IFNB 




Intprfpron oflmma 


IFNG 


1 


Intprfpron oamma rpcentor 1 

iiiidiwiwii ^aiiiiiia 1 w^w^iwi 1 


IFNGR1 

1 1 1 ^ v^l ^ t 




Intprfpron oflmma rpcpotor *? 

Illiwil^lWII UCillllliCI 1 wwCJi/kWI ^ 


IFNGR2 

1 1 1 ^VJI 




Intprfpron rpnulatorv fartor 1 


IRF1 




Infprfprnn rpni ilatorv fflptor 4 


IRF4 

1 1 \l 




Infprlpi ilcin^ll ^ 1 rpppntor 


IL1R 
ii_ 1 lA 




Intpripiikinni \ 1 alntia 
1 1 lid idJiNii i^i 1, cii^fici 


ILIA 




Intprtpi ikinHI \ 1 hpta 


IL1B 

1 U> 1 Li/ 


. 


lntprlpiikin/ll ^ 10 

IllVwi IwUfxIl 1^1 L>y IV/ 


IL10 

1 ^ 1 w 


1 


Infprlpiikin^ll ^ 10 rpopntor 

1 1 IICI IdJiXII II 1 L*y \\J iCWwft/lWi 


IL10R 


1 


Intprlpiikin^ll ^ 11 
1 1 1 id i^ur\iii\i L./ 1 1 


IL11 
1^1 1 


1 


Intprlpuklnni ^ 11 recentor 

1 1 lid I^UIXII 11 1 ^ J 1 1 i wWw|>/%WI 


IL11R 


1 


Intprlpukinni ) 1? 

II lid idjrvii ly 1 L.y tc 


IL12 


1 


InterleukinHL^ 12 receotor beta 1 

III &w 1 1 w U IX 1 1 1 V ' ^ f 1 ^ 1 www W»wl f WW hbt • 


IL12RB1 


1 


InterleukinHL^ 13 

II iiwi iwurxii 11 i iw 


IL13 


1 


InterieukinHL^ 13 receotor 

1 1 Hwl lwMf>ll It 1 w J I \J 1 wwwwiWI 


IL13R 


1 


InterteukinnL) 2 

1 ■ 1 fcwi iw u r\ii ly 1 ^ 


IL2 


1 


InterleukinHL^ 2 receotor aloha 

III fcVy 1 1 W UlXii lyi l~ 1 1 W WW W h W 1 1 Wl 1 W 1 1 w 


IL2RA 


1 


InterleukinHL) 2 receotor oamma 

i 1 Ifc^^ 1 1 W W iXII 1 V I / •>> 1 www W 1 1 W VI 1 1 1 i 1 lU 


IL2RG 


1 


InterleukinHL) 3 


IL3 


1 


InterleukinHL) 3 receotor 


IL3R 


1 


Interleukinf IL1 4 - . . 


IL4 


1 


Interleukin(IL) 4 receotor 

III 1 1 Vi i %l 1111 J r 1 X^ li^ i 


IL4R 


I 


Interieukin(IL) 5 


IL5 


1 


Interleukin(IL) 5 receptor 


IL5R 




Interleukin(IL) 6 


IL6 




Interleukin(IL) 6 receptor 


IL6R 




Interleukin(IL) 7 


IL7 




Interleukin(lL) 7 receptor 


1L7R 




Interleukin(IL) 8 


IL8 




Interleukin(IL) 8 receptor 


IL8R 




Interleukin(iL) 9 


IL9 
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Interteukin(IL) 9 receptor 


IL9R 


1 


Interieukin(IL) receptor antagonist 1 


IL1RN, IL1RA 


1 


isocitrate dehydrogenase 




w 


Kallikrein 3 


KAK3 


1 

1 


Kininogen, High molecular weight 


KNG 


1 

1 


Kynureninease 




C 
C 


Laminin 5, alpha 3 


LAMA3 




Laminin 5. beta 3 


LAMB3 




Laminin 5, gamma 2 


LAMC2 




Laminin M 


LAMM 




Laminin receptor 1 


LAMR1 




Latent transforming growth factor-beta 


LTBP2 




binding protein 2 






Lecithin-cholesterol acyltransferase 


LCAT 


c 


Leptin 


LEP 

III i 


n 


Leptin receptor 


LEPR 




Leukotriene A4 hydrolase 




1 
1 


Leukotriene A4 synthase 


LTA4S 


P 
c 


Leukotriene B4 receptor 




1 
1 


Leukotriene B4 synthase 


LTB4S 




Leukotriene C4 receptor 




1 
1 


Leukotriene C4 synthase 


LTC4S 


p 


Leukotriene D4/E4 receptor 




1 

1 


LIM homeobox protein 1 


LHX1 




Lipoamide dehydrogenase 


OGDH 


P 


Lipoprotein lipase 


LPL 


1 

1 


Lipoprotein receptor, Low Density 


LDLR 


T 
1 


Lipoprotein, High Density 


HDLDT1 


T 
1 


Lipoprotein, Intermediate Density 




T 
1 


Lipoprotein, Low Density 1 




T 


Lipoprotein, Low Density 2 




T 


Lipoprotein, Very Low Density 


VLDLR 


T 
1 


Lipoxygenase 




P 


Low density lipoprotein receptor-related 


LRP 


T 
1 


protein precursor 






Lymphoid enhancer-binding factor 


LEF-1 


G 


Lysosomal acid lipase 


LIRA 


p 


Lysozyme 


LYZ 


1 
1 


MAD (mothers against decapentaplegic, 


MADH4 




Drosophila) homologue 4 






Malate dehydrogenase, mitochondrial 


MDH2 


E 


Malonyl CoA transferase 




E 


Mannose binding protein 


MBP 


1 


Mannosidase, alpha B lysosomal 


MANB 


E 


Mannosidase. beta A lysosomal 


MANBA 


E 


Matrix Gla protein 


MGP 


G 


Matrix metalloproteinase 1 


MMP1 


E 


Matrix metalloproteinase 1 0 


MMP10 


E 
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Matriv mptflilonroteinase 1 1 


MMP11 


E 


Matriy metalloDrotBinase 12 


MMP12 


E 


M;itrix metalloDroteinasG 1 3 


MMP13 


E 


Mfltriy metallooroteinase 14 


MMP14 


E 


Matrix metalloDroteinase 1 5 


MMP15 


E 


Matrix metalloDroteinase 1 6 

IVIG LI 1 A II I^^CAII w ^1 w iiiww^ 


MMP16 


E 


Matrix metalloDroteinase 1 7 


MMP17 


E 


Matrix metalloDroteinase 18 


MMP18 


E 


Matrix metalloDroteinase 19 


MMP19 


E 


Matriv mptallnnrnteina^p 2 


MMP2 


E 

Up* 


^^afriv motpllnnrnteina*5P 3 
IVloUiA n idciiUJ^i WLCii laoc o 


MMP3 STMY1 


E 


iviainx rneiaiiujjiULcii icioc *t 


MMP4 

iVilVII ~ 


p 


^^^ltr^v mofallnnrntpinp^p S 

IVlairi/s (f itJLClllUpl ULCtI laOC u 


MMP5 


E 


Mainx meianoproieindbe o 


MMP6 

IVilVli w 


P 


Mafriv mptailnnrntpina^p 7 
IVIairiA 1 1 icLciliLi|Ji uidi laoc r 


MMP7 


E 


(viainx meiaiiupruieii loot? o 


MMP8 


P 


Mainx meiaiioproieinase y 


MMPQ 




ivieinionine auenubyiiiarioitJicibts 


MAT1A MAT2A 


p 


Miuiine 1 


MIDI 




iviitocnonunai inTunciiunai proiciii, aipiia 


HADHA 


p 


subunit 






MllOCnonQrial inTUnuuuiial pruicill, ucia 


HADHB 


P 


suDunii 






Mnnnaminp oxidase A 


MAOA 


E 


Monnaminp nxiriase R 


MAOB 


E 


mUSCdnnic recepiui, ivi i 


CHRM1 


N 


MUSCdnnic rcucpiui, ivi^ 


CHRM2 


N 


MUSudnriiu icucpiui, ivw 


CHRM3 

\^l n \iviv/ 


N 


iViUoCdrinio rcucpiui, ivit 


CHRM4 


N 




CHRM5 


N 


Mvnnlnhin 

IVI y WMi^«>'ii I 




T 


M\/nti]hi jiarin 

IVI yuiuL/wiicii II 1 


MTM1 


s 


Na+ K+ ATPase aloha 


ATP1A1 


G 


Nla+ K+ ATPase beta 1 


ATP1B1 


G 


Na+ K+ ATPase beta 2 


ATP1B2 


G 


Ma+ K+ ATPase beta 3 


ATP1B3 


G 


MAnH Hph\/rimnpna<5P 




E 


NADH riphvdroaenase ^ubiouinone^ Fe-S 


NDUFS1 


E 


proiein \ 






K.IArM-J r{AK\/rlronon9co /i ihini ltnnnp^ Pp-^ 
iNML/n QGnyuroQciidoc yuuiVi^uiiiLiiic^ rc"o 


NDUFS4 




nrotein 4 

L/l Wlwll 1 I 






NADH dehydrogenase (ubiquinone) 


NDUFV1 


E 


flavoprotein 1 






NADH-cytochrome b5 reductase 


DIM 


E 


NADPH-dependent cytochrome P450 


POR 


E 


reductase 






Nebulin 


NEB 


S 


Nephrosis 1 


NPHS1 


,T 
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Nerve growth factor 

Nerve growth factor receptor 

Neuraminidase siaiidase 

Neuregulin 

Neurofibromin 1 

Neurofibromin 2 

Neurokinin A 

Neurol^inin B 

Neuropeptide Y 

Neuropeptide Y receptor Y1 

Neuropeptide Y receptor Y2 

Nitric oxide synthase 1, N0S1 

Nitric oxide synthase 2, N0S2 

Nitric oxide synthase 3, N0S3 

Notch iigand - jagged 1 

Nucleoside diphosphate i<inase-A 

Oncogene ELK1 

Oncogene ELK2 

Oncogene sis 

Ornithine delta-aminotransferase 
Paired box homeotic gene 6 
Parathyroid hormone 
Parathyroid homnone receptor 
Parathyroid hormone related-peptide 
Parathyroid hormone-like hormone 
Patched (Drosophila) homolog, PTCH 
Peroxisomal membrane protein 3 
Peroxisome biogenesis factor 1 
Peroxisome biogenesis factor 19 
Peroxisome biogenesis factor 6 
Peroxisome biogenesis factor 7 
Peroxisome receptor 1 
Phenylalanine hydroxylase 
Phenylalanine monooxygenase 
Phenylethanolamine N-methyltransferase, 
PNMT 

Phosphofructokinase, liver 
Phosphofructokinase, muscle 
Phosphoglucomutase 
Phosphoglucose isomerase 
Phosphoglycerate kinase 1 
Phosphoglycerate mutase 2 
Phospholipase A2, group 10 
Phospholipase A2, group IB 
Phospholipase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2, group 4A 
Phospholipase A2, group 4C 



NGF G 

NGFR G 

NEU T 

HGL G 

NF1 G 

NF2 G 

NKNA N 

NKNB N 

NPY N 

NPY1R N 

NPY2R N 

N0S1 E 

N0S2 E 

N0S3 E 

JAG1; AGS G 

NDPKA E 

ELK1 • G 

ELK2 G 

PDGFB G 

OAT E 
PAX6 . G 

PTH G 

PTHR1 G 

PTHrP G 

PTHLH G 

PTCH G 

PXMP3 T 

PEX1 T 

PEX19 T 

PEX6 T 

PEX7 T 

PXR1 T 

PAH E 

E 

PNMT E 

PFKL E 

PFKIV) E 

E 

GPI E 

PGK1 E 

PGAM2 E 



PIJ^2G10 
PLA2G1B 
PLA2G2A 
PU^2G2B 
PLA2G4A 
PLA2G4C 
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Phospholipase A2, group 5 PLA2G5 

Phospholipase A2, group 6 PLA2G6 
Phospholipase C epsilon 
Pineolytic beta-receptors 

Plasminogen PLG 

Plasminogen activator inhibitor 1 PAH 

Plasminogen activator inhibitor 2 PAI2 
Plasminogen activator receptor. Urokinase UPAR; PLAUR 

Plasminogen activator, Tissue PLAT; TPA 

Plasminogen activator, Urokinase UPA; PLAU 

Platelet derived growth factor PDGF 

Platelet derived growth factor receptor PDGFR 

Platelet-activating factor receptor PAFR 

Potassium inwardly-rectifying channel J1 KCNJ1 

Potassium voltage-gated channel E1 KCNE1 
Prekallikrein 
Procollagen N-protease 

Progesterone receptor (RU486 binding PGR 
receptor) 

Proliferin PLF 

Proopiomelanocortin POMC 

Properdin P factor, complement PFC, PFD 

Prosaposin PSAP 
Prostacyclin synthase 

Prostaglandin 15-OH dehydrogenase HGPD; PGDN 



Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 
Prostaglandin F2 alpha receptor 
Prostaglandin 12 receptor 
Prostaglandin IP receptor 



Protein C PROG 

Protein C inhibitor PCI 
Protein phosphatase 2. regulatory subunit A, PPP2R1B 
beta isoform 

Protein S PR0S1 

Prothrombin precursor F2 

Pyruvate carboxylase PC 

Pyruvate decarboxylase PDHA 

Pyruvate kinase PKLR 

Quinoid dihydropteridine reductase QDPR 

Renin REN 

Replication factor C ' RFC2 

Retinoblastoma 1 RB1 

RIGUl RIGUI 
Salivary amylase, AMY1 
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Selectin E SELE N 

Selectin L SELL N 

Selectin P SELF N 

Serine hydroxymethyltransferase SHMT e 

Serotonin receptor, 5HT1 A HTR1A n 

Serotonin receptor, 5HT1 B HTR1 B N 

Serotonin receptor,. 5HT1 C HTR1 C N 

Serotonin receptor, 5HT1 D HTR1D N 

Serotonin receptor, 5HT1E HTR1E N 

Serotonin receptor, 5HT1 F HTR1 F n 

Serotonin receptor. 5HT2A HTR2A N 

Serotonin receptor, 5HT2B HTR2B N 

Serotonin receptor, 5HT2C HTR2C N 

Serotonin receptor, 5HT3 HTR3 N 

Serotonin receptor, 5HT4 HTR4 N 

Serotonin receptor, 5HT5 HTR5 N ■ 

Serotonin receptor, 5HT6 HTR6 N 

Serotonin receptor, 5HT7 HTR7 n 

Sodium channel, non-voltage gated 1 , alpha SCNN1 A N 

Sodium channel, non-voltage gated 1. beta SCNN1B N 

Sodium channel, non-voltage gated 1, SCNN1G N 
gamma 

Sodium channel, voltage gated, type IV, SCN4A N 
alpha polypeptide 

Sodium channel, voltage-gated, type 1 , beta SCN1 B * N 
polypeptide 

Solute carrier family 21 , member 2 SLC21 A2 T 

Solute camer family 4 (anion exchanger), SLC4A1 T 
member 1 

Solute carrier family 4 (anion exchanger), SLC4A2 T 
member 2 

Solute carrier family 4 (anion exchanger). SLC4A3 T 
member 3 

Solute carrier family 6 (GAMMA- SLC6A1 T 

AMINOBUTYRIC ACID transporter), member 

1 

Solute carrier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Somatostatin receptor, SSTR2 SSTR2 G 

Sphingomyelinase SMPD1 E 

Substance P N 

Succinate dehydrogenase 2 SDH2 E 

Succinate thiokinase E 

Succinyl CoA synthase E 

Superoxide dismutase 1 S0D1 E 

Superoxide dismutase 3 S0D3 E 
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Surfactant pulmonary-associated protein A1 SFTPA1 

Surfactant pulnnanary-associated protein A2 SFTPA2 

Surfactant pulmonary-associated protein B SFTPB 

Surfactant pulmonary-associated protein C SFTPC 

Surfactant pulmonary-associated protein D SFTPD 

Surfeit 1 SURF1 

Survival of motor neuron 1 , telomeric SMN1 

Talin TLN 

T-BOX 2 TBX2 

T-BOX 3 TBX3 

TEK, tyrosine kinase, endothelial TEK 
Telomerase protein component 
Thiolase, perioxisomal 

Thrombin receptor F2R 

Thrombomodulin THBD 

Thrombopoietin THPO 

Thrombospondin THBS1 

Thromboxane A synthase 1 TEXAS 1 

Thromboxane A2 TXA2 

Thromboxane A2 receptor TBXA2R 

Thyroglobulin TG 

Thyroid honmone receptor, alpha THRA 

Thyroid homione receptor, beta THRB 

Thyroid peroxidase TPO 

Thyroid receptor auxiliary protein TRAP 

Thyroid-stimulating honnone receptor TSHR 

Thyroid-stimulating hormone, alpha TSHA 

Thyroid-stimulating honnone, beta TSHB 

Thyrotropin releasing hormone receptor TRHR 
Topoisomerase I 
Transacylase 

Transferrin TF 

Transferrin receptor TFRC 

Transforming gnDwth factor, beta 2 . TGFB2 

Transfonning growth factor, beta induced TGFBI 

Transfomning growth factor, beta receptor 2 TGFBR2 

Transketolase TKT 

Transketolase-like 1 ' TKTLl 

Triosephosphate isomerase TP 11 
Trypsin inhibitor 
Uncoupling protein 1 

Uroporphyrinogen ill synthase UROS 

Vasoactive intestinal polypeptide receptor VI PR 
Vasoinhibitory peptide 

Vitronectin receptor, alpha VNRA 

Von Hippel-Lindau gene VHL 

Wolf-Hirschhom syndrome candidate 1 gene WHSC1 

Xanthine dehydrogenase XDH 
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316. A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group 
of genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing 
and regulatory), small deletions, small insertions, small insertion deletions, 
gross insertions, gross deletions, duplications, complex rearrangements and 
repeat variations in a target group of genes; characterised in that said group is a 
core group of genes consisting of substantially all of the genes defined in claim 
315. 

3 17. A set according to claim 315 or 316 in which a minority of said probes for listed 
genes are absent. 

318. A set according to claim 315 or 316 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

319. A set according to claim 315 or 3 16 in which a limited number of probes are 
replaced by probes for non-listed genes. 

320. A set of probes for a core group of genes according to any of claims 315 to 319 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

321. A set according to any of claims 315 to 320 consisting of probes for members of a 
sub-group of the core group. 

322. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

323. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

324. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

325. A set according to claim 322 or 323 in which said substrate is a semiconductor 
microchip.- 

326. A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 

327. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

328. A medical device including a set according to any preceding claim for use in 
"an assay for detection of said gene variants. 

329. A medical device including a set according to any of claims 315 to 327 for use in 
an array for detection of differential gene expression levels. 

330. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
3 1 5) in a target group of genes by hybridising a nucleic acid-containing 
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sample jfrom said patient or individual to a set according to any of claims 315 
and 317 to 327 and relating the probe hybridisation pattern to said variations. 

331. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant stnicmral variants (as defined 
in claim 316) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 316 to 327 and relating the probe interaction pattern 
to said variations. 

332. Use of a set or device according to any of claims 3 15 to 327 for the prognosis 
and management of patients suffering from or at risk of dysfimction, damage 
or disease of the respiratory system or experiencing the clinical or social 
consequences following dysftmction, damage or disease of the respiratory . 
system. 

333. Use of a set or device according to any of claims 315 to 327 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

334. Use of a set or device according to any of claims 3 1 5 to 327 for predicting Hkely 
therapeutic response and adverse events following the intake of a specific drug. . 

335. Use of a set or device according to any of claims 3 1 5 to 327 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

336. Use of a set or device according to any of claims 3 1 5 to 327 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

337. Use of a set or device according to any of claims 3 1 5 to 327 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

338. Use of a set or device according to any of claims 3 15 to 327 for construction 
of and generation of algorithms for patient and healthcare management. 

339. Use of a set or device according to any of claims 3 15 to 327 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

340. Use of a set or device according to any of claims 3 1 5 to 327 for modeUing, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

34 1 . Use of a set or device according to any of claims 3 1 5 to 327 for predicting 
optimum configuration/management of thereapeutic intervention. 

342. A method according to claim 330 or 331 in which the identification of gene 
* variants is indicative of a higher risk of developing the symptoms of, and/or 

the clinical or social consequences following, dysfunction, damage or disease 
of the respiratory system for the patient or individual. 

343. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop the symptoms of, and/or the 
clinical or social consequences following, dysfunction, damage or disease of 
the respiratory system, which method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from the symptoms of, and/or the clinical or social 
consequences following, dysfunction, damage or disease of the respiratory 
system: 
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ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the the symptoms of, and/or the clinical or 
social consequences following, dysfunction, damage or disease of the 
respiratory system; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 315 
to 321; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing the symptoms of, and/or the clinical 
or social consequences following, dysfunction, damage or disease of the 
respiratory system. 

344. A method for assessing whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 343. 

345. A method according to any of claims 330, 33 1, 343 and 344 wherein at least 
one step is computer-controlled. 

346. An assay suitable for use in a method according to any of claims 330* 33 1, 343 
and 344; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 3 15 to 321 in a biological sample. 

347. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms of, and/or the clinical or social 
consequences following, dysfimction, damage or disease of the respiratory 
system; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 315 or 317 to 321 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms of, and/or the clinical or social consequences following, 
dysfunction, damage or disease of the respiratory system. 

348. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms of, and/or the clinical or social 
consequences following, dysfunction, damage or disease of the respiratory 
system; said kit comprising: 

i) • means for testing for the presence or absence of proteins encoded by the 

core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 3 16 to 321 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms of, and/or the clinical or social consequences following, 
dysfunction, damage or disease of the respiratory system. 



349. 



A set of probes according to claim 315, wherein the probes are selected from 
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the group consisting of oligonucleotides and polynucleotides. 



350.A set of nucleotide probes for detecting relevant variants (mutations and 

polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to injury, inflammation, 
infection, immunity and/or repair; said probes being complementary to DNA and 
RNA sequences of said group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the following: 

KEY TO TROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



IMMUNITY GENE LIST HUGO gene Protein 

symbol function 

5.10-methylenetetrahydrofolate reductase MTHFR E 
(NADPH) 

Acetylcholinesterase ACHE E 

Acidic amino acid transporter * j 

Actin, alpha, cardiac ACTC s 

Actin. alpha, skeletal ACTA1 S 

Actin, alpha, smooth, aortic ACTA2 s 

Actio, beta ACTB s 

Actin, gamma 2 ACTG2 s 

ADAM (A disintegrin and metalloproteinase) 1 ADAM1 E 

ADAM (A disintegrin and metalloproteinase) 10 ADAM 10 E 

ADAM (A disintegrin and metalloproteinase) 1 1 ADAM1 1 E 

ADAM (A disintegrin and metalloproteinase) 12 ADAM 12 E 

ADAM (A disintegrin and metalloproteinase) 13 ADAM 13 E 

ADAM (A disintegrin and metalloproteinase) 14 ADAM14 E ' 

ADAM (A disintegrin and metalloproteinase) 1 5 ADAM1 5 . ^■ 

ADAM (A disintegrin and metalloproteinase) 1 6 ADAM1 6 E 

ADAM (A disintegrin and metalloproteinase) 17 ADAM17 E 

ADAM (A disintegrin and metalloproteinase) 18 ADAM18 E 

ADAM (A disintegrin and metalloproteinase) 1 9 ADAM1 9 E 

ADAM (A disintegrin and metalloproteinase) 2 ADAM2 E 

ADAM (A disintegrin and metalloproteinase) ADAM3A E 
3A 

ADAM (A disintegrin and metalloproteinase) ADAM3B E 
SB 

ADAM (A disintegrin and metalloproteinase) 4 ADAM4 E 
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ADAM (A disintegrin and metalloproteinase) 5 


ADAMS 


E 


ADAM (A disintegrin and metalloproteinase) 6 


ADAM6 


E 


ADAM (A disintegrin and metalloproteinase) 7 


ADAM7 


E 


ADAM (A disintegrin and metalloproteinase) 8 


ADAMS 


E 


ADAM (A disintegrin and metalloproteinase) 9 


ADAM9 


E 


Adducin, alpha 


ADD1 


s 


Adducin, beta 


ADD2 


s 


Adenosine deaminase 


ADA 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 


N 

1 Tl 


Adenylate cyclase 1 


ADCY1 


F 


Adenylate cyclase 2 


ADCY2 


F 


Adenylate cyclase 3 


ADCY3 


F 


Adenylate cyclase 4 


ADCY4 


F 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


F 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor, betal 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, betaS 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






Albumin, ALB 


ALB 


T 


Aldosterone receptor 


MLR 


G 


Alpha 1 acid glycoprotein 


AAG; AGP 


T 


Alpha 2 macroglobulin 


A2M 


1 


alphal -antitrypsin 


PI 


E 


alpha2-antiplasmin 


PLI 


E 


Alpha-fetoprotein 


AFP 


G 


aipha-glucosidase, neutral AB 


GANAB 


E 


alpha-glucosidase, neutral C 


GANC 


E 


Aminopeptidase P 


XPNPEP2 


- E 


Amylo-1 ,6-glucosidase 


AGL 


E 


Amyloid beta A4 precursor protein 


APP 


N 


Amyloid beta A4 precursor-like protein 


APLP 


N 


Androgen binding protein 


ABP 


T 


Androgen receptor 


AR 


G 


Angiopoietin 1 


ANGPT1 


G 


Angiopoietin 2 


ANGPT2 


G 


Angiotensin converting enzyme 


ACE. DCP1 


E 


Angiotensin receptor 1 


AGTR1 


T 


Angiotensin receptor 2 


AGTR2 


T 
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Angiotensinogen 


AGT 




Annexin 1 


ANX1 


1 
1 


Antidiuretic hormone receptor 


ADHR 


T 
1 


Anti-Mullerian hormone 


AMH 


G 


Antithrombin III 


AT3 


F 


ApaM 




s 


Apolipoprotein E 


APOE 


T 
1 


Apoptosts antigen 1 


APT1 


1 
i 


Apoptosis antigen ligand 1 


APT1LG1 


1 


Apoptosis-inducing factor 


AIF 


1 
i 


Arginosuccinate lyase 


ASL 




Aryl hydrocarbon receptor 


AHR 


T 

1 


Asparagine synthetase 


AS 


p 


Aspartylglucosaminidase 


AGA 


p 


Ataxia telangiectasia complementation group D ATD, ATDC 




MiaAia iciany icciasia gene, M 1 


A 1 M 




M 1 "-uinuing uaooc^iic iranoporxcr / 




1 
1 


Muraciin 




1 
1 


Aiifoimmiino rontiisfor AIF?F» 
/AUIVJIII il 1 lUI ic Ic^UlaltJI, Ml iaC 


AIDIC 
AIKC 


1 
1 


R r^aW 1 /l\/mnhr\mo i 

D'Ceii oLL/iyrnpnorna i 


bULl 


1 
1 


D r^oll 1 /1%/mrkHomo 

0*0611 OLL/iympnoiTia lu 




1 
1 


D*u6ii oLLJiyiTipnornci o 




1 
1 


D~06n v^LLyiympriui 1 la h 


pr*i A 


1 
1 


B-np|| CLI /Ivnnnhnnna 5 

U Vwll 1 y 1 i l|>yl Iwl 1 IGI w 




1 
1 


P^oll r^t 1 /l\/mnhnma ^\ 
o~oeii \^uLjiyrMpnuiTia o 


dULO 


1 
1 


B-cell CLL/lvmohoma 7 


Rni 7 


1 
1 


B-cell CLL/lymphoma 8 


BCL8 


1 


B-ceil CLL/lymphoma 9 


BCL9 


1 


BCL2-associated X protein 


BAX 


G 
\j 


BCL2-related protein A1 


BCL2A1 




Beckwith-Wiedemann region 1A 


BWR1A 


G 


beta 2 microglobulin 


B2M 


1 

1 


Bleomycin hydrolase 


BLMH 


C 

c 


Bloom syndrome protein 


BLM 


G 


Bradykinin receptor B1 




1 
1 


Bradykinin receptor B2 




1 
1 


Brain derived neurotrophic factor 


BDNF 


G 


Brain derived neurotrophic factor (BDNF) - 


BDNFR 


G 


receptor 






BRCA1 -associated RING domain gene 1 


BARD1 


G 


Breakpoint cluster region 


BCR 


G 


Breast cancer 1 


BRCA1 


G 


Breast cancer 2 


BRCA2 


G 


Breast cancer, ductal, 1 


BRCD1 


G 


Breast cancer, ductal. 2 


BRCD2 


G 


Butyrylcholinesterase 


BCHE 


E 


C3 convertase 




E 


Cadherin E 


CDH1 


G 
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Cadherin EP q 

Cadherin N CDH2 q 

Cadherin P CDH3 q 

Calbindini CALB1 q 

Calbindin D9K CALB3 q 

Calcineurin A1 CALNA1 | 

Calcineurin A2 CALNA2 | 

Calcineurin A3 CALNA3 | 
Calcineurin B I 

Calcitonin receptor /Calcitonin gene-related CALCR n 
peptide receptor 

Calcitonin/Calcitonin gene-related peptide CALCA n 
alpha 

Calcium channel, voltage-dependent, alpha 1F CACNA1F n 
subunit 

Calcium channel, voltage-dependent. Alpha- CACNA1 B n 
1B{CACNL1A5) 

Calcium channel, voltage-dependent. Alpha- CACNA1 C n 
1C 

Calcium channel, voltage-dependent. Alpha- CACNA1 D N 
1D 

Calcium channel, voltage-dependent. Alpha- CACNA1 E n 
1E(CACNL1A6) 

Calcium channel, voltage-dependent. Alpha- CACNA2 N 
2/delta 

Calcium channel, voltage-dependent, Beta 1 CACNB1 n 

Calcium channel, voltage-dependent, Beta 3 CACNB3 N 

Calcium channel, voltage-dependent, L type. CACNA1 S N 
alpha 1S subunit 

Calcium channel, voltage-dependent. CACNG2 N 
Neuronal, Gamma 

Calcium channel, voltage-dependent. P/Q CACNA1A n 
type, alpha 1 A subunit 

Calcium channel, voltage-dependent, T-type n 

Calmodulin 1 CALM1 q 

Calmodulin 2 CALM2 Q 

Calmodulin 3 CALM3 Q 

Calmodulin-dependant protein kinase II CAMK2A ^ G 

Calnexin CANX g 

Calpain ^ CAPN, CAPN3 E 

Calretinin CALB2 N 

Canalicular multispecific organic anion CMOAT t 
transporter 

Carbonic anhydrase 3 CA3 e 

Carbonic anhydrase 4 CA4 e 

Carbonic anhydrase. alpha CA1 e 

Carbonic anhydrase, beta CA2 e 

Carboxylesterase 1 CES1 e 
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Cardiac-specific homeobox, CSX 


CSX 




Cartilage-hair hypoplasia gene 


CHH 


N 


Caspase 1 


CASP1 




Cataiase 


CAT 


1 

p 


Cathepsin G 


CTSG 


CD1 


CD1 




CD10 


CD10 




CD100 


CD100 




CD101 


CD101 




CD103 


CD103 




CD106 


CD106 




CD107 


CD107 




CD108 


CD108 




CD109 


CD109 




CD110 


CD110 




CD111 


CD111 




CD112 


GD1 12 




CD113 


CD113 




CD114 


CD114 




CD115 


GD1 15 




CD116 


GD1 16 




CD117 


CD117 




CD118 


CD118 




CD119 


CD119 




CD12 


CD12 




CD120 


CD120 


1 


CD121 


CD121 


1 


CD122 


CD122 




CD 123 


CD123 




CD124 


CD124 




CD125 


GD125 


. 


CD126 


CD126 


1 


CD127 


CD127 


1 


CD128 


CD128 


1 


CD129 


CD129 


. 


CD13 


CD13 


1 


CD130 


CD130 


1 


CD131 


CD131 




CD132 


CD132 




CD133 


CD133 




CD134 


CD134 




CD135 


CD135 




CD136 


CD136 




CD137 


CD137 




CD138 


CD138 




CD139 


CD139 




CD14 


CD14 




CD140 


CD140 
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CD141 

CD142 

CD143 

CD144 

CD145 

CD147 

CD148 

CD149 

CD15 

CD150 

CD151 

CD152 

CD153 

CD154 

CD155 

CD156 

GDI 57 

CD158 

CD159 

GDI 60 

CD161 

GD162 

GD163 

GD164 

CD165 

CD166 

GD17 

GD19 

GD2 

CD20 

GD22 

GD23 

GD24 

GD25 

CD26 

GD27 

GD28 
-.GD3 • 

CD30 

GD31 

GD33 

CD34 

GD36 

GD37 

GD38 

GD39 

CD4 

GD40 



CD141 

CD142 

GD143 

CD144 

CD145 

CD 147 

CD 148 

GD149 

CD15 

CD150 

GD151 

GDI 52 

CD 153 

GDI 54 

GD155 

GD156 

CD157 

GD158 

GD159 

GD160 

GD161 

GD162 

GDI 63 

GDI 64 

GD165 

GDI 66 

GD17 

GDI 9 

GD2 

GD20 

GD22 

GD23 

CD24 

GD25 

CD26 

GD27 

GD28 

•GD3 

GD30 

CD31 

GD33 

GD34 

GD36 

CD37 

GD38 

CD39 

CD4 

GD40 
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CD41 


CD41 


CD42 


CD42 


CD43 


CD43 


CD44 


CD44 


CD45 


CD45 


CD46 


CD46 


CD47 


CD47 


CD48 


CD48 


CDS 


CDS 


CD50 


CDSO 


CD52 


CD52 


CD53 


CD53 


CD55 




CD57 


CDS? 


CD58 




CD59 




CD6 




CD60 




CD63 




CD65 




CD66 




CD67 




CD68 




CD69 


CD69 


CD7 


CD? 


CD70 


CD7n 


CD71 


cn7i 

wL./ 1 1 


CD72 


CD72 


CD73 


CD73 


CD74 


CD74 


CD75 


CD75 


CD76 


CD76 


CD77 


CD77 


CD78 


CD78 


CD79 


CD79 


CD8 


CDS 

V/ k>/ W 


CD80 


CD80 


CD81 


CD81 


CD83 


CDa3 


CD84 


CD84 


CD85 




CD86 


CD86 


CD88 


CD88 


CD89 


CD89 


CD9 


CD9 


CD90 


CD90 


CD91 


CD91 


CD92 


C092 
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CD93 
CD94 
CD96 
CD97 
CD98 
CD99 

Ceil adhesion molecule, intercellular, ICAM 
Cell adhesion molecule, leukocyte-endothelial, 
LECAM (CD62) 

Cell adhesion molecule, liver, LOAM 
Ceil adhesion molecule, neural, NCAM1 
Cell adhesion molecule, neural, NCAM120 
Cell adhesion molecule, neural, NCAM2 
Cell adhesion molecule, platelet-endothelial, 
PECAM 

Cell adhesion molecule, vascular, VCAM 
Chediak-Higashi syndrome 1 gene 
Chemokine MCAF 
Chemokine receptor CCR2 
Chemokine receptor CCR3 
Chemokine receptor CCR5 
Chemokine receptor CXCR1 
Chemokine receptor CXCR2 
Chemokine receptor CXCR4 
Cholesterylester hydrolase 
Chondritin Sulphate A - placental receptor 
Chromogranin A 
Chymase 
Ciathrin 

CoA transferase 



Collagen 
Collagen 
Collagen 
Collagen 
Collagen 
Collagen 
Collagen 
Collagen 
Collagen 
Collagen 
Collagen 
Collagen 



I alpha 1 

I alpha 2 

II alpha 1 

III alpha 1 

IV alpha 1 
IV alpha 2 
IV alpha 3 
IV-alpha 4 
iV alpha 5 
iV alpha 6 
IX alpha 2 
IX alpha 3 



Collagen receptor 
Collagen V alpha 1 
Collagen V alpha 2 
Collagen VI alpha 1 
Collagen VI alpha 2 
Collagen VI alpha 3 



CD93 

CD94 

CD96 

CD97 

CD98 

CD99 

ICAM1 

LECAM1 

LCAM 
NCAM1 
NCAM120 
NCAM2 
PECAM 1 

VCAM1 

CHS1 

MCAF . 

CCR2 

CCR3 

CCR5 

CXCR1 

CXCR2 

CXCR4 



CHGA 
CHY1 



C0L1A1 

C0L1A2 

C0L2A1 

C0L3A1 

C0L4A1 

COL4A2 

COL4A3 

COL4A4 

COL4A5 

COL4A6 

COL9A2, EDM2 

COL9A3 

COLR 

C0L5A1 

COL5A2 

C0L6A1 

COL6A2 

COL6A3 



G 
G 

G 
G 
G 
G 
G 

G 
T 



T 
E 
S 
S 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
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Collagen VII alpha 1 
Collagen X alpha 1 
Collagen X alpha 1 
Collagen XI alpha 2 
Collagen XVII alpha 1 
Collagenic-like tall subunit of asymmetric 
acetylcholinesterase 
Colony-stimulating factor 1 
Colony-stimulating factor 1 receptor 
Colony-stimulating factor 2 
Colony-stimulating factor 2 alpha receptor 
Colony-stimulating factor 2 beta receptor 
Colony-stimulating factor 3 
Colony-stimulating factor 3 receptor 
Complement component C1 inhibitor 
Complement component C1qa 
Complement component C1qb 
Complement component C1qg 
Complement component C1r 
Complement component C1s 
Complement component C2 
Complement component C3 
Complement component C4A 
Complement component C4B 
Complement component C5 
Complement component C6 
Complement component C7 
Complement component C8 
Complement component C9 
Complement component receptor 1 
Complement component receptor 2 
Complement component receptor 3 
Contactin 

Core-binding factor, alpha 1 
Core-binding factor, alpha 2 
Core-binding factor, beta 
Cortico-steroid binding protein 
Corticosteroid nuclear receptor 
Corticotrophin-reieasing hormone 
Corticotrophin-releasing hormone receptor 
Cortisol receptor 
C-reactive protein CRP 
c-src tyrosine kinase 

Cyclic AMP response element binding protein 
Cyclic AMP-dependent protein kinase 
Cyclic nucleotide phosphodiesterase 1B 
Cyclic nucleotide phosphodiesterase 1B1 
Cyclic nucleotide phosphodiesterase 2A3 



C0L7A1 

COL10A1 

C0L11A1 

C0L11A2 

C0L17A1 

COLQ 

CSF1 

CSF1R 

CSF2 

CSF2RA 

CSF2RB 

CSF3 

CSF3R 

C1NH 

C1QA 

C1QB 

C1QG 

C1R 

CIS 

C2 

C3 

C4A 

C4B 

C5 

C6 

C7 

C8B 

C9 

CR1 

CR2 

CR3 

CNTN1 

CBFA1 

CBFA2 

CBFB 



CRH 
CRHR1 



CSK 

CREB 

PKA 

PDE1B 

PDE1B1 

PDE2A3 



S 
S 

s 
s 
s 

E 

G 
G 
G 
G 
G 
G 
G 



G 

G 

G 

G 

T 

■I 

T 

T 

I 

I 

G 
G 
E 
E 
E 
E 
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Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


E 


Cyclic nucleotide phosphodiesterase 38 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 40 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


F 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


w 

F 


Cyclic nucleotide phosphodiesterase 68 


PDE6B 


F 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


F 


Cyclic nucleotide phosphodiesterase 8 


PDE8 


F 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


F 


Cyclin D 


CCND1 


G 


Cyclin-dependent kinase 1 


CDK1 


G 


Cyclin-dependent kinase 10 


CDK10 


G 


Cyclin-dependent kinase 2 


CDK2 


G 


Cyciin-dependent kinase 3 


CDK3 


G 


Cyclin-dependent kinase 4 


CDK4 


ri 
\j 


Cyclin-dependent kinase 5 


CDK5 


G 


Cyclin-dependent kinase 6 


CDK6 




Cyclin-dependent kinase 7 


CDK7 


G 


Cyclin-dependent kinase 8 


CDK8 


G 


Cyclin-dependent kinase 9 


CDK9 


G 


Cyclin-dependent kinase inhibitor 1A (P21. 


CDKN1A 


G 


CIP1) 






Cyclin-dependent kinase inhibitor 18 (P27, 


CDKN1B 


G 


KIP1) 






Cyciin-dependent kinase inhibitor 1C (P57, 


CDKN1C 


G 


KIP2) 






Cyclin-dependent kinase inhibitor 2A (pi 6) 


CDKN2A 


G 


Cyclin-dependent kinase inhibitor 3 


CDKN3 


G 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


Cyclophilin 




1 

E 


CYP11A1 


CYP1 1 A1 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 



wo 99/64627 



609 



CYP2A7 CYP2A7 

CYP2B6 CYP2B6 

CYP2C18 CYP2C18 

CYP2C19 CYP2C19 

CYP2Ca CYP2C8 

CYP2C9 CYP2C9 

CYP2D6 CYP2D6 

CYP2E1 CYP2E1 

CYP2F1 CYP2F1 

CYP2J2 CYP2J2 

CYP3A3 CYP3A3 

CYP3A4 CYP3A4 

CYP3A5 CYP3A5 

CYP3A7 CYP3A7 

CYP4A11 CYP4A11 

CYP4B1 CYP4B1 

CYP4F2 CYP4F2 

CYP4F3 CYP4F3 

CYP51 CYP51 

CYP5A1 CYP5A1 

CYP7A CYP7A 

CYP8 CYP8 

Cystathionase CTH 

Cystathione beta synthase CBS 
Cystic fibrosis transmembrane conductance CFTR 
regulator, CFTR 

Cytidine deaminase CDA 

Cytidine-5-prime-triphosphate synthetase CTPS 



Cytochrome a 
Cytochrome c 

Cytochrome c oxidase, MTCO 

Cytokine-suppressive antiinflammatory drug- CSBP1 

binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 



binding protein 2 

Defender against cell death 1 DAD1 

Deleted in colorectal carcinoma DCC 
Deoxycorticosterone (DOC) receptor 
Deoxycytidine kinase DCK 

DihydrolipoyI dehydrogenase 2 PDHA 

DihydrolipoyI transacetylase PDHA 

Dopamine receptors D1 DRD1 

Dopamine receptors 02 DRD2 

Dopamine receptors D3 DRD3 

Dopamine receptors D4 DRD4 

Dopamine receptors 05 DRD5 

Duffy blood group FY 

Dynamin DNM1 
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EB1 

Elastase 1 ELAS1 

Elastase 2 ELAS2 

Endoglin ENG 
Endo-P-D-glucuronidase 

Enolase EN01 

Erythroid kaippel-like factor EKLF 

Erythropoietin EPO 

Erythropoietin receptor EPOR 

Estrogen receptor ESR 

EWS RNA-binding protein EWSR1 

Factor 1 (No. one) Ft 
Factor B, properdin 
Factor D 

Factor H HF1 

Factor 1 (letter I) if 

Factor III F3 

Factor IX F9 

Factor V F5 

Factor VII F7 

Factor VIII F8 

Factor X F10 

Factor XI F1 1 

Factor XII F12 

FactorXIIIA&B F13A&F13B 
Fanconi anemia, complementation group C FANCC 
Fanconi anemia, complementation group D FANCD 
Fc fragment of IgG, low affinity Ha, receptor for FCGR2A 
(CD32) 
Fc receptor 

Fibrinogen alpha FGA 

Fibrinogen beta FGB 

Fibrinogen gamma FGG 

Fibronectin precursor FN1 

Follicle stimulating hormone receptor FSHR, 0DG1 

Follicle stimulating hormone, FSH FSHB 
Follicular lymphoma variant translocation 1 FVT1 

Forkhead rhabdomyosarcoma gene FKHR 

Forkhead transcription factor 7 FKHL7 

Galactosyltransferase 1 GT1 

Galactosyltransferase, alpha 1 ,3 GGTA1 

Galactosyltransferase, beta 3 B3GALT 
Glial-celi derived neurotrophic factor (GDNF) 
receptor 

Glial-cell derived neurotrophic factor, GDNF GDNF 

Glucosaminyl (N-acetyl) transferase 2. 1- GCNT2 
branching enzyme 

Glutamate receptor 1 GLUR1 



G 
E 
E 
S 
I 

E 
G 



T 
T 
G 

I 

S 
S 
S 
G 
G 
G 
I 

G 
G 
G 
G 
G 
N 

N 
E 

N 
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Glutamate receotor 2 


GLUR2 




Glutamate receotor 3 


GLIJR'^ 


M 
In 


Glutamate receotor 4 


GLLJR4 


M 
In 


Glutamatp receotor 5 


Gl IJR*^ 




Glutamate receotor 6 


GL URfi 


In 


Glutamatp rprentnr 7 


Gl 1 IR7 


M 


G\ufriTT\!^i^ receotor ionotrnnic NMDA 1 


NIMRARI 


Kl 


Glutamatp rpcpotor innntrnnip NMHA 9 A 


MMnAR9A 

IN IVI iJf\f\£j\ 


N 


r^li itfimat^ rpppntnr innnfrnnlr* MMDA 9R 


WMPiARQR 


Kl 

N 




INI VI UMr\ZL/ 


Kl 

N 




lNIViUr\r\^L/ 


M 


Glutaminp ^vntha^p 




c 
c 


oiuiaiDione 




T 


OlulainiUl Ic? pt^iwAlUcloc^, Oi A, 1 


or^A 1 


E 






c 


OlUlaUIIUi Ic O-ir af1oici<ao6 mu 1, 1 IVI 1 


OO 1 IVI 1 


E 


OiUiaUtiUl ic O-Udllolclaofc; ITIU *t, OO 1 IVI*t 




E 


r^li ifaf hir\nci Q-trancforoco r^QX^I 


OO 1 ^ 1 


E 


oiyucrdiucnyuc?'~0''puuo|jiidL6 ucnyuroycnao^, 


r^ APnw 


E 


r^APnH 










E 


n«l\/cinsimtHck rihnni idpntiHo /r^AR\ 
v7iyoii idi 1 iivjc? 1 luui luuicuiiuc ^o/ArAy 


r^ART 


b 


f risncformv/l a CO 
LI di loiui 1 1 lyidoc 






r^lwr*r>nhnrin A 
oiyoupiiuun r\ 


<^YPA 


o 


oiyoupnui in d 


\j 1 r^D 


c 
o 


oiyuupiiur in 




Q 

o 


vjiyutjoyiii di loicsi ddco, aadv-/ uiijuu yiuu|J 


ARH 


c 


wiyi^iudii o 


or^oo, OL/ T o 




f^nnflrintronin roiosiQinn hormnnp ropontnr 


(^NRMR 
oiNrxnrx 




rn\A/th-roni ilflt^H nrr^toin nropiircnr f^RO 

wf (JWLI l~l C?^UIaCCU piULC?!!} |JI C^V^UI oUI , Oixw 


HRO 


1 

1 


r^ii^ininp ni iplpotiHp-hinHinr! nmtpin dfnha 
wudiiiiic 1 lULficvjiiuc; uii iLiii 1^ jjiwiciii, di|Jiid 


OINMi 1 


M 
IN 


iiiiiiuiiiuy duiiviiy (JUiy|jo(juuc? i| oinam i 






r^iisninp ni idpnttrlp.Hinriinn nrrttoin dlnHo 
wudiiiiic 1 luoicuiivjwUii luif 1^ ^luiwiiii diuiid 


VJINrNI^ 


IN 


inhihitinn aptl\/it\/ nr»lv/npntfHp 0 r^NIAI9 
II 11 tiuiLii 1^ dLfiiviiy puiy pcpiiuc^ oinaai^ 






Guaninp niiplpntiHp-hinHinn nrntpin ainhs 


GNAR 


M 
IN 


inhihitinn artivltv nnl\/npnfiHp ^ fnMAI*^ 






Guaninp niirlpntirlp-hlnHinn nrntpin ainha 
vjudi III iw 1 luuiCwiiLic uii ivjii 1^ [JiL/idiif dipfid 


OINrNO 1 


M 
IN 


^tlmiilatinn artivltv nnlvnpntirlp GMAi^T 






Guaninp nuclpotirip-hlnrlinn nrntpin atnha 


GNAS2 


M 
IN 


Qtimiilfltinn apfi\/lf\/ nnl\/npntiHo f^MA^O 
am 1 lUidiii dOLiviiy [juiy|Jc?(JiivJc, v3i>ir\o^ 






Guanine nucleotide-bindino nrotein aloha 


GNAS3 


M 
IN 


stimulating activity polypeptide. GNAS3 






Guanine nucleotide-binding protein, alpha 


GNAS4 


N 


stimulating activity polypeptide, GNAS4 






Guanine nucleotide-binding protein, q 


GNAQ 


N 


polypeptide 






H(+), K(+) - ATPase 


ATP4B 


N 


Haemoglobin alpha 1 


HBA1 


T 
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Haemoglobin alpha 2 HBA2 
Haemoglobin beta HBB 
Haemoglobin delta HBD 
Haemoglobin gamma A HBG1 
Haemoglobin gamma B HBG2 
Haemoglobin gamma G HBGG 
Haptoglobin, alpha 1 HPA1 
Haptoglobin, alpha 2 HPA2 
Haptoglobin, beta HPB 
Hemochromatosis HFE 
Heparin binding epidemnal growth factor HBEGF 
Heparin Cofactor II HCF2 
Hepatitis B vinjs integration site 1 HVBS1 
Hepatitis B virus integration site 2 HVBS6 
High mobility group protein C HMGIC 

High mobility group protein Y HMGIY 
Histamine receptors, H1 
Histamine receptors, H2 
Histamine receptors, H3 
Histatin 1 
Histatin 2 

Histatin 3 HTN3 

HLA-B associated transcript 1 BAT1 

Holocarboxylase synthetase HLCS 

HomeoboxH HOX11 

Homeobox HB24 HLX1 
IC7 A and B 

Ikaros gene IKAROS 

Immunoglobulin alpha (IgA) IGHA 

Immunoglobulin delta (IgD) IGHD 
Immunoglobulin E (IgE) reponsiveness gene IGER 
Immunoglobulin E (IgE) serum concentration IGES 
regulator gene 

Immunoglobulin epsilon (IgE) IGHE 

Immunoglobulin gamma (IgG) 2 IGHG2 

Immunoglobulin heavy mu chain IGHM 

Immunoglobulin J polypeptide IGJ 

Immunoglobulin kappa constant region IGKC 

Immunoglobulin kappa variable region IGKV 

Insulin-like growth factor 1 IGF1 

Insulin-like growth factor 1 receptor IGF1 R 

Insulin-like growth factor 2 IGF2 

Insulin-like growth factor 2 receptor IGF2R 

Integrin beta 1 ITGB1 

Integrin beta 2 ITGB2 

Integrin beta 3 ITGB3 

Integrin beta 4 ITGB4 

Integrin beta 5 ITGB5 
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Integrin beta 6 


ITGB6 




Integrin beta 7 


ITGB7 




Integrin, alpha 1 


ITGA1 


r> 

\3 


Integrin, alpha 2 


ITGA2 


r> 
\3 


Integrin, alpha 4 


ITGA4 


fx 


Integrin. alpha 5 


ITGA5 




Integrin, alpha 6 


ITGA6 




Integrin, alpha M 


ITGAM 




Intercellular adhesion molecule 1 


ICAM1 




Intercellular adhesion molecule 2 


ICAM2 




Intercellular adhesion molecule 3 


ICAM3 




Interferon alpha 


IFNA1 




Interferon beta 


IFNB 




Interferon gamma 


IFNG 


1 


Interferon gamma receptor 1 


IFNGR1 




Interferon gamma receptor 2 


IFNGR2 




Interferon regulatory factor 1 


IRF1 




Interferon regulatory factor 4 


IRF4 




Interleukin(IL) 1 receptor 


IL1R 




InterleukinflL) 1 aloha 


IL1A 




InterleukinHL) 1 beta 


IL1B 




Interleukinnu 10 






Interleukin(IL) 10 receptor 


IL10R 




Interleukin(IL) 11 


IL11 




Interteukin(IL) 1 1 receptor 


IL1 1R 




Interleukin(IL) 12 


IL12 




Interleukin(IL) 12 receptor, beta 1 


IL12RB1 




Interleukin(IL) 13 


IL13 




Interleukin(IL) 13 receptor 


IL13R 




Interleukin(IL) 2 


IL2 




Interieukin(IL) 2 receptor, alpha 


IL2RA 




Interleukin(IL) 2 receptor, gamma 


IL2RG 




Interleukin(IL) 3 


IL3 




Interleukin(IL) 3 receptor 


1L3R 




lnterleukin(IL)4 


IL4 




Interleukin(IL) 4 receptor 


IL4R 




Interleukin(IL) 5 


IL5 




" Interleukin(IL) 5 receptor 


IL5R - 




Interieukin(IL) 6 


IL6 




Interleukin(IL) 6 receptor 


IL6R 




Interleukin(IL) 7 


IL7 


1 


lnterleukin{IL) 7 receptor 


IL7R 




Interleukin(IL) 8 


IL8 




Interleukin(IL) 8 receptor 


IL8R 




Interleukin(IL) 9 


IL9 




Interleukin(IL) 9 receptor 


IL9R 




Interleukin(IL) receptor antagonist 1 


IL1RN, IL1RA 




Janus kinase 1 


JAK1 


G 
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Janus kinase 2 JAK2 

Janus kinase 3 JAK3 

Kallikrein 3 KAK3 

Keli blood group precursor XK. KEL 

Kininogen. High molecular weight KNG 
Kynureninease 

Lactotransfenin LTF 

Lamlnin 5, alpha 3 LAMA3 

Laminin 5, beta 3 LAMB3 

Laminin 5, gamma 2 LAMC2 

Laminin M LAMM 

Laminin receptor 1 LAMR1 
Latent transforming growth factor-beta binding LTBP2 
protein 2 

Lectin, mannose-binding 1 LMAN1 

Lectin, mannose-binding 2 MBL2 

Leptin LEP 

Leptin receptor LEPR 

Leukaemia inhibitory factor LIF 

Leukaemia inhibitory factor receptor LIFR 
Leukin 

Leukocyte-specific transcript 1 LST-1 
Leukotriene A4 hydrolase 

Leukotriene A4 synthase LTA4S 
Leukotriene 84 receptor 

Leukotriene 84 synthase LTB4S 
Leukotriene C4 receptor 

Leukotriene C4 synthase LTC4S 
Leukotriene D4/E4 receptor 

LIM homeobox protein 1 LHX1 

LIM homeobox protein 2 LHX2 

LIM homeobox protein 3 LHX3 

LIM homeobox protein 4 LHX4 

LIM-domain only protein 1 LM01 

LlM-domain only protein 2 LM02 

LIM-domain only protein 3 LM03 

LIM-domain only protein 4 LM04 
LIM-Kinase I (LINK-I) 

Lipocortin 1 ANX4 

Lipoprotein-associated coagulation factor LAC! 

Lipoxygenase 12 (platelets) L0G12 
Lipoxygenase 5 (leukocytes) 
Lymphoblastic leukemia derived sequence 1 LYL1 
Lymphocyte-specific protein tyrosine kinase LCK 

Lymphoid enhancer-binding factor LEF-1 
lymphotoxin 

Lysozyme LYZ 

Macrophage activating factor MAF 
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Macrophage inflammatory protein-1 

Macrophage inflammatory protein-1 receptor 

Macrophage inflammatory protein-2 

Macrophage inflammatory protein-2 receptor 

MAD (mothers against decapentaplegic, 

Drosophila) homologue 3 • 

MAD (mothers against decapentaplegic, 

Drosophila) homologue 4 

Malignant proliferation, eosinophil gene 

Mannose binding protein 

Mannosidase. alpha B lysosomal 

Marenostrin 

Matrix metalloproteinase 1 
Matrix metalloproteinase 10 
Matrix metalloproteinase 1 1 
Matrix metalloproteinase 1 2 
Matrix metalloproteinase 13 
Matrix metalloproteinase 14 
Matrix metalloproteinase 15 
Matrix metalloproteinase 1 6 
Matrix metalloproteinase 1 7 
Matrix metalloproteinase 18 
Matrix metalloproteinase 19 
Matrix metalloproteinase 2 
Matrix metalloproteinase 3 
Matrix metalloproteinase 4 
Matrix metalloproteinase 5 
Matrix metalloproteinase 6 
Matrix metalloproteinase 7 
Matrix metalloproteinase 8 
Matrix metalloproteinase 9 
MHC Class I: A 
MHC Class 1: B 
MHC Class I: C 
MHC Class 1: LMP-2, LMP-7 
MHC Class I: Tap1 
MHC Class II: DP 
MHC Class II: DQ - 
MHC Class II: DR 
MHC Class II: Tap2 

MHC Class ll:Complementatlon group A 
MHC Class ll:Complementation group B 
MHC Class ll:Complementation group C 
MHC Class ILComplementation group D 
Monocyte chemoattractant protein 1 
Mucin 18 

Mutated in colorectal cancers, MCC 
MutL homolog 1 



MIP1 

MIP2 

MADH3 

MADH4 

MPE 

MBP 

MANS 

MEFV 

MMP1 

MMP10 

MMP11 

MMP12 

MMP13 

MMP14 

MMP15 

MMP16 

MMP17 

MMP18 

MMP19 

MMP2 

MMP3. STMY1 

MMP4 

MMP5 

MMP6 

MMP7 

MMP8 

MMP9 



I 
I 

E 

T 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 



ABCR, TAP1 
HLA-DPB1 



TAP2. PSF2 

MHC2TA 

rfxank 

RFX5 

RFXAP 

MCP1 

MUC18 

MCC 

MLH1 



T 
G 
G 
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MutS homolog 2 MSH2 q 

MutS homolog 3 MSH3 q 

Myeloid leukemia factor-1 MLF1 | 

Myeloperoxidase mpo | 
Myoglobin j 

Myosin 5A MY05A s 
N-acyl hydrolase I 
NADPH oxidase I 

NADPH-dependent cytochrome P450 POR £ 
reductase 

Natural resistance-associated macrophage NRAMP1 | 
protein 1 

NB6 I 

Nerve growth factor NGF q 

Nen/e growth factor receptor NGFR g 

Neurofibromin 1 NF1 g 

Neurofibromin 2 NF2 g 

Neurokinin A NKN>\ n 

Neurokinin B NKNB n 

Neuropeptide Y NPY (sj 

Neuropeptide Y receptor Y1 NPY1 R n 

Neuropeptide Y receptor Y2 NPY2R n 

Neutral endopeptidase g 

Neutrophil cystolic factor 1 NCF1 | 

Neutrophil cystolic factor 2 NCF2 | 

Nitric oxide synthase 1 , N0S1 N0S1 e 

Nitric oxide synthase 2, N0S2 N0S2 E 

Nitric oxide synthase 3, N0S3 N0S3 E 

Nome disease protein NDP g 

Notch 3 N0TCH3 G 

Notch ligand - jagged 1 JAG1 , AGS G 

Nuclear factor l-kappa-B-like gene I KBL | 

Nuclear factor kappa beta NFKB | 

Nuclear factor of activated T cells (NFAT) NFATC G 
complex, cytosolic 

Nuclear factor of activated T cells (NFAT) NFATP G 
complex, preexisting component 

Nucleoside diphosphate kinase-A NDPKA E 

Oncogene bcl2 G 

Oncogene ELK1 ELK1 Q 

Oncogene ELK2 ELK2 G 

Oncogene ERG (eariy reponse gene) G 

Oncogene GLI1 GLI g 

Oncogene GLI2 GL!2 G 

Oncogene GLI3 GLI3 g 

Oncogene spi1 q 

Oncogene TEL ETV6 g 

Oncostatin M OSM . g 
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Oncostatin M receptor 


UoMK 


G 


vjuiiinine uciia^aniiriuironoi erase 


HAT 


c 


usieonectin 




G 


Osteopontin 


UriN 


G 


raireo Dox nomeoiic gene o 




G 


r3irea dox nomeoiic gene f 


DAY7 


G 


rStcnea ^urosopniiay nomoiogi rty^ri 


r 1 On 


G 


reanut-iiKe i 


DM! ITI i 


1 


Phagocytin 




1 


rnenyieinanoiamine N-meinyiiransTerase, 


DMKyiT 
KIMlvl 1 


E 


PNMT 






Phosphatidyiinositol glycan, class A 




G 


(paroxysmal nocturnal hemoglobinuria) 






Phospholipase A2, group 10 


rLAzolO 




Phospholipase A2, group 1B 


PLAzGId 




Phospholipase A2, group 2A 


PLA2G2A 




Phospholipase A2, group 2B 


PLA2G2B 




Phospholipase A2, group 4A 


m A O/^ il A 

PLA2G4A 




Phospholipase A2, group 4C 


PLA2G4C 




Phospholipase A2, group 5 


PLA2G5 




Phospholipase A2, group 6 


PLA2GO 




Phospholipase C alpha 






Phospholipase C beta 






Phospholipase C delta 


PLCD1 




Phospholipase C epsilon 






Phospholipase C gamma 


OI f^^A 

PLCG1 




Phosphomannomutase-2 


PMM2 


T 


Plakopnilin l 


Pf\P1 


TP 

T 


Plasminogen 


PLo 


c 


Plasminogen activator inhibitor 1 


D AH 
PAIl 


r- 


Plasminogen activator inhibitor 2 


Q A lO 

PAIz 


E 


Plasminogen activator receptor, Urokinase 


! IDAD* DI AI ID 

UPAK, PLAUK 


S 


Plasminogen activator, Tissue 


DI AT- TDA 

PLA f , 1 PA 


E 


Plasminogen activator. Urokinase 


1 IDA • DI A 1 1 

UPA, PLAU 


E 


Platelet glycoprotein 1 b, alpha 


/^DH Q A 

oPI dA 




Platelet glycoprotein 1 b, beta 


D 4 D D 




Platelet glycoprotein 1 b, gamma 


GP1BG 




Platelet glycoprotein IX 


/^Dft 

Cjpy 




Platelet glycoprotein V 


GPo 




Platelet-activating factor acetylhydrolase 1B 


DACALJ4D<t \ I04 

PArAHIBI orLlol 


[ 


riateiet-activating Tacior aceiyinyaroiase ^ 






Platelet-activating factor receptor 


PAFR 




Poliovirus receptor 


PVR, PVS 




Potassium channel, calcium-activated. 


KCNN4 


N 


Potassium inwardly-rectifying channel J1 


KCNJ1 


N 


Potassium inwardly-rectifying channel J1 1 


KCNJ1 1 


N 


Potassium voltage-gated channel A1 


KCNA1 


N 


Potassium voltage-gated channel E1 


KCNE1 


N 
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Potassium voltage-gated channel Q1 

Potassium voltage-gated channel Q2 

Potassium voltage-gated channel Q3 

Prekallikrein 

Preproenkephalin 

Procollagen N-protease 

Promyelocytic leukemia gene 

Proopiomelanocortin 

Properdin P factor, complement 

Prostacyclin synthase 

Prostaglandin (PG) D synthase, hematopoietic 

Prostaglandin 15-OH dehydrogenase 

Prostaglandin D - DP receptor 

Prostaglandin E1 receptor 

Prostaglandin E2 receptor 

Prostaglandin E3 receptor 

Prostaglandin F - FP receptor 

Prostaglandin 12 receptor 

Prostaglandin IP receptor 

Prostaglandin isomerase 

Prostagiandin-endoperoxidase synthase 2 

Protease inhibitor 1 

Protein C 

Protein C inhibitor 

Protein kinase A 

Protein kinase C, alpha 

Protein kinase C. gamma 

Protein kinase DNA-activated 

Protein kinase G 

Protein phosphatase 1 . regulatory (inhibitor) 
subunit 3 

Protein phosphatase 2, regulatory subunit A, 
beta isoform 
Protein S 

Protein tyrosine phosphatase, non-receptor 

type 12 

Proteinase 3 

Prothrombin precursor 

Purine nucleoside phosphorylase 

Pynjvate decarboxylase 

Retinoblastoma 1 

Retinoi binding protein 4 

Rhesus blood group, CcEe antigens 

Rhesus blood group. D antigen 

Rhesus blood group-associated glycoprotein 

Ribosomal protein S19 

RIGUI 

S100 calcium-binding protein A1 



KCNQ1 
KCNQ2 
KCNQ3 

PENK 

PML 
POMC 
PFC, PFD 

PGDS 

HGPD; PGDH 



PTGS2 

PROC 
PCI 

PRKCA 
PRKCG 
PRKDC 

PPP1R3 

PPP2R1B 

PR0S1 
PTPN12 



F2 
NP 

PDHA 

RB1 

RBP4 

RHCE 

RHD 

RHAG 

RPS19 

RIGUI 

S100A1 
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S1 00 calcium-binding protein A2 


S100A2 


N 


S100 calcium-binding protein A3 


S100A3 


N 


S100 calcium-binding protein A4 


S100A4 


N 


S100 calcium-binding protein A5 


S100A5 


N 


S100 calcium-binding protein A6 


S100A6 


N 


SI 00 calcium-binding protein A7 


S100A7 


N 


S100 calcium-binding protein A8 


S100A8 


N 


S100 calcium-binding protein A9 


S100A9 


N 


S100 calcium-binding protein B 


S100B 


N 


SI 00 calcium-binding protein P 


S100P 


N 


SAP (SLAM-associated protein) 


SH2D1A 


1 


Selectin E 


SELE 


N 


Selectin L 


SELL 


N 


Selectin P 


SELP 


N 


Serotonin receptor, 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1B 


HTR1B 


N 


Serotonin receptor, 5HT1 C 


HTR1C 


N 


Serotonin receptor. 5HT1 D 


HTR1D 


N 


Serotonin receptor, 5HT1E 


HTR1E 


N 


Serotonin receptor, 5HT1F 


HTR1F 


N 


Serotonin receptor. 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


oeruiunin reccpiur , on i *t 


n 1 r\*k 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


oolULuriiii icucpiur, Dti i o 


n 1 r\D 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


ocvcit; uuiiiuiiit^ iinrnunuQ6iioi6nuy, lyp© m 




1 


(Athabascan) 






oiyiidi iiaiiouuucr oiiu duiivoiur or iranocnpiion 

1 


O 1 Ml 1 


G 


oiy Ileal udiiouuuc?! diiu adivaiur OT iranscnpuon 
2 


O 1 Ml ^ 


G 


signal transducer and activator of transcription 
3 


STAT3 


G 


Signal transducer and activator of transcription 

4 . . .. 


STAT4 


G 


Signal transducer and activator of transcription 

5 


STATS 


G 


Signaling lymphocyte activation molecule 


SLAM 


1 


Sine oculis homeobox, drosophila, homolog 1 


SIX1 


G 


Sine oculis homeobox, drosophila, homolog 2 


S1X2 


G 


Sjoegren (Sjogren) syndrome antigen A1 


SSA1 


1 


Sodium channel, non-voltage gated 1 , alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1 , beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1 , gamma 


SCNN1G 


N 


Sodium channel, voltage gated, type V, alpha 


SCN5A 


N 
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polypeptide 






Sodium channel, voltage-gated, type 1. beta 


SCN1B 


N 


polypeptide 




Solute carrier family 19 (folate transporter). 


SLC19A1 


T 
1 


member 1 






Solute carrier family 20, member 1 


SLC20A1 


T 
1 


Solute carrier family 20, member 2 


SLC20A2 


T 


Solute carrier family 5 (sodium/glucose 


SLC5A1 


T 
1 


transporter), member 1 






Solute earner family 5 (sodium/glucose 


SLC5A2 


T 
1 


transporter), member 2 






Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 

1 


transporter), member 5 






Solute carrier family 5, member 3 




1 


Sorcin 


SRI 


T 
1 


Sperm protamine P1 


PRM1 




Sperm protamine P2 


PRM2 




Stem cell factor 


SCF 




Stromal derived factor 1 


SDF1 




Succinate dehydrogenase 1 


SDH1 




Succinate thiokinase 






Superoxide dismutase 1 


S0D1 


p 


Superoxide dismutase 3 


S0D3 


c 

c. 


SYK-related tyrosine kinase 


SRK 


1 

' 1 


Talin 


TLN 


\j 


Taiin. TLN 




c 


T-cell acute lymphocytic leukemia 1 


TAL1 


1 

1 


T-cell acute lymphocytic leukemia 2 


TAL2 


1 

1 


T-cell receptor, alpha 


TCRA 


I 

1 


T-cell receptor, delta 


TCRD 


1 

1 


Tenascin (cytotactin) 




c 
o 


Tenascin XA 


TNXA 


Q 
O 


Tenninal deoxynucleotidyltransferase 


TDT 


1 


Terminal deoxynucleotidyltransferase. TDT 




P 


Thrombin receptor 


F2R 


1 
1 


Thrombopoietin 


THPO 


G 


Thrombospondin 


THBS1 


G 

w 


Thromboxane A synthase 1 


TBXAS1 ' 


1 


Thromboxane A2 


TXA2 


1 


Thromboxane A2 receptor 


TBXA2R 


1 

1 


Thy-1 T-cell antigen 


THY1 


1 


Thymic humoral factor 




1 


Thymopoietin 


TMPO 


G 


Thymosin 




1 


TIE receptor tyrosine kinase 


TIE-1 


G 


Tip-associated protein 


TAP 


1 


Toll-like receptor 4 


TLR4 


1 


Topoisomerase 1 




E 
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Topoisomerase II 

Transcobalamin 2, TCN2 TCN2 

Transcription factor 3 TCF3 
Transcription factor binding to IGHM enhancer TFE3 
3 

Transferrin TF 

Transferrin receptor TFRC 

Transfonning growth factor, alpha TGFA 

Transforming growth factor, beta 2 TGFB2 

Transforming growth factor, beta induced TGFBI 
Transforming growth factor, beta receptor 2 TGFBR2 

Tuberous sclerosis 1 TSC1 

Tuberous sclerosis 2 TSC2 
Tubulin 

Tumor susceptibility gene 101 TSG101 

Tumour necrosis factor (TNF) receptor TRAF1 
associated factor 1 

Tumour necrosis factor (TNF) receptor TRAF2. 
associated factor 2 

Tumour necrosis factor (TNF) receptor TRAF3 
associated factor 3 

Tumour necrosis factor (TNF) receptor TRAF4 
associated factor 4 

Tumour necrosis factor (TNF) receptor TRAF5 ^ 
associated factor 5 

Tumour necrosis factor (TNF) receptor TRAF6 
associated factor 6 

Tumour necrosis factor alpha TNFA 

Tumour necrosis factor alpha receptor TNFAR 

Tumour necrosis factor beta TNFB 

Tumour necrosis factor beta receptor TNFBR 

Tumour protein p53 TP53. P53 

Tumour protein p63 TP63 

Tumour protein p73 TP73 
Tumour protein, translationally-controlied 1 TPT1 

Tumour suppresssor gene DRA DRA 
Ubiquitin 

Ubiquitin activating enzyme, El 

Ubiquitin B UBB 

Ubiquitin C UBC 

Ubiquitin fusion degeneration 1-like UFD1L 

Ubiquitin protein ligase E3A UBE3A 

Undulin 1 C0L14A1 

Uridine monophosphate kinase UMPK 

Uridine monophosphate synthetase UMPS 

Uroporphyrinogen 111 synthase UROS 

Vimentin VIM 
v-myc avian myelocytomatosis viral oncogene MYC 



E 
T 
G 
G 

G 
G 
G 
G 
G 
G 
G 
G 
S 
G 



G 
G 
G 
G 

I 

G 

E 

G 

G 

G 

E 

S 

I 

I 

E 
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homolog 

Von Hippel-Lindau gene VHL G 

Werner syndrome helicase WRN G 

Wilms tumour gene 1 WT1 G 

Wilms tumour gene 2 WT2 G 

Wilms tumour gene 4 WT4 G 

Winged helix nude WHN G 

Wiskott-Aldrich syndrome protein WASP. THC | 

Xanthine dehydrogenase XDH E 

X-ray repair gene XRCC9 G 

Zinc finger protein 198 ZIC198 S 

Zinc finger protein HRX ALL1 I 



351. A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 350. 

352. A set according to claim 350 or 351 in which a minority of said probes for listed 
genes are absent. 

353. A set according to claim 350 or 351 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

354. A set according to claim 350 or 351 in which a limited number of probes are 
replaced by probes for non-listed genes. 

355. A set of probes for a core group of genes according to any of claims 350 to 354 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

356. A set according to any of claims 350 to 355 consisting of probes for members of a 
sub-group of the core group. 

357. A set according to any .preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

358. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

359. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

360. A set according to claim 357 or 358 in which said substrate is a semiconductor 
microchip. 

361. A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 
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362. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

363. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

364. A medical device including a set according to any of claims 350 to 362 for use in 
an array for detection of differential gene expression levels. 

365. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
350) in a target group of genes by hybridising a nucleic acid-containing 
sample from said patient or individual to a set according to any of claims 350 
and 352 to 362 and relating the probe hybridisation pattem to said variations. 

366. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 351) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual v/ith a set of probes 
according to any of claims 351 to 362 and relating the probe interaction pattem 
to said variations. 

367. Use of a set or device according to any of claims 350 to 362 for the prognosis 
and management of patients suffering from or at risk of experiencing the 
symptoms and consequences of injury, inflammation, infection, immunity 
and/or repair. 

368. Use of a set or device according to any of claims 350 to 362 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

369. Use of a set or device according to any of claims 350 to 362 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug. 

370. Use of a set or device according to any of claims 350 to 362 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

371. Use of a set or device according to any of claims 350 to 362 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

372. Use of a set or device according to any of claims 350 to 362 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

373. Use of a set or device accordmg to any of claims 350 to 362 for construction 
of and generation of algorithms for patient and healthcare management. . 

374. Use of a set or device according to any of claims 350 to 362 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

375. Use of a set or device according to any of claims 350 to 362 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

376. Use of a set or device according to any of claims 350 to 362 for predicting 
optimum configuration/management of thereapeutic intervention. 

377. A method according to claim 365 or 366 in which the identification of gene 
variants is indicative of a higher risk of experiencing the symptoms and 
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consequences of injury, inflammation, infection, immunity and/or repair for the 
patient or individual. 

378. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop the symptoms and consequences 
of injury, inflammation, infection, immunity and/or repair which method 
comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from the symptoms and consequences of injury, 
inflammation, infection, immunity and/or repair; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the symptoms and consequences of injury, 
inflammation, infection, immunity and/or repair; 

, iii) analysing the samples obtained in i) and ii) to identify the polymorphic 

variations encoded in the core group of genes as defined in any of claims 350 
to 356; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) . performing a statistical analysis on the results from v) in order to generate a 

model for assessing the risk of experiencing the symptoms and consequences 
of injury, inflammation, infection, immunity and/or repair. 

379. A method for assessing whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 278. 

380. A method according to any of claims 365, 366, 378 and 379 wherein at least 
one step is computer-controlled. 

381 . An assay suitable for use in a method according to any of claims365, 366, 378 
and 379; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 350 to 356 in a biological sample. 

382. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual experiencing the symptoms and consequences of injury, 
inflammation, infection, immunity and/or repair; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA 

encoding relevant polymorphic variants of the core group of genes as 
defined in claim 350 or 352 to 356 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual experiencing 
the symptoms and consequences of injury, inflammation, infection, 
immunity and/or repair. 

383. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual experiencing the symptoms and consequences of injury, 
inflammation, infection, immimity and/or repair; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 35 1 to 356 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 
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iii) readout indicating the probability of a patient or individual experiencing 
the symptoms and consequences of injury, inflammation, infection, 
immunity and/or repair. 

384. A set of probes according to claim 350, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 



385.A set of nucleotide probes for detecting relevant variants (mutations and 

polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to dysfunction, damage or 
disease consequent on an aberration in the processes of development; said probes 
being complementary to DNA and RNA sequences of said group of genes; 
characterised in that said group is a core group of genes consisting of 
substantially all of the following: 

KEY TO *PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



DEVELOPMENT GENE LIST HUGO gene Protein 

symbol function 

1 7-ketosteroid reductase N 

2.4-dienoyl CoA reductase DECR E 

3 beta hydroxysteroid dehydrogenase 2 HSD3B2 . ■ ^ E 

3-oxoacid CoA transferase OXCT E 

6-pyruvoyltetrahydropterin synthase PTS E 

Absent in melanonna 1 gene AIM1 G 

Acetoacetyl 2-CoA-thiolase ACAT2 E 

Acetyl CoA acyltransferase ACAA E 

Acetyl CoA carboxylase alpha ACACA E 

Acetylcholine receptor, nicotinic, alpha A1 CHRNA1 " ' N 

Acetylcholine receptor, nicotinic, alpha A2 CHRNA2 N 

Acetylcholine receptor, nicotinic, alpha A3 CHRNA3 N 

Acetylcholine receptor, nicotinic, alpha A4 CHRNA4 N 

Acetylcholine receptor, nicotinic, alpha A5 CHRNA5 N 

Acetylcholine receptor, nicotinic, alpha A6 CHRNA6 N 

Acetylcholine receptor, nicotinic, alpha A7 CHRNA7 N 

Acetylcholine receptor, nicotinic, beta 1 CHRNB1 N 

Acetylcholine receptor, nicotinic, beta 2 CHRNB2 N 

Acetylcholine receptor, nicotinic, beta 3 CHRNB3 N 

Acetylcholine receptor, nicotinic, beta 4 CHRNB4 N 
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Acetylcholine receptor, nicotinic, epsilon CHRNE n 

Acetylcholine receptor, nicotinic, gamma CHRNG n 

Acetylcholinesterase ACHE e 

Achromatopsia 2 ACHM2 s 

Acid phosphatase 2, lysosomal ACP2 e 

Acrosin ACR q 

Actin, alpha, cardiac ACTC s 

Actln, alpha, skeletal ACTA1 s 

Actin, alpha, smooth, aortic ACTA2 s 

Activin Q 

Actlvin A receptor, type 2B ACVR2B G 

Activin A receptor, type 2-like kinase 1 ACVRL1 Q 

Acyl CoA dehydrogenase, short chain ACADS E 

Acyl-CoA thioesterase E 

ADAM (A disintegrin and metalloproteinase) 1 ADAM1 e 

ADAM (A disintegrin and metalloproteinase) 10 ADAM 10 E 

ADAM (A disintegrin and metalloproteinase) 1 1 ADAM1 1 E 

ADAM (A disintegrin and metalloproteinase) 12 ADAM 12 E 

ADAM (A disintegrin and metalloproteinase) 13 ADAM 13 E 

ADAM (A disintegrin and metalloproteinase) 14 ADAM 14 E 

ADAM (A disintegrin and metalloproteinase) 1 5 ADAM 15 E 

ADAM (A disintegrin and metalloproteinase) 1 6 ADAM 1 6 E 

ADAM (A disintegrin and metalloproteinase) 17 ADAM 17 E 

. ADAM (A disintegrin and metalloproteinase) 1 8 ADAM 1 8 E 

ADAM (A disintegrin and metalloproteinase) 1 9 ADAM 19 E 

ADAM (A disintegrin and metalloproteinase) 2 ADAM2 E 

ADAM (A disintegrin and metalloproteinase) ADAM3A E 
3A 

ADAM (A disintegrin and metalloproteinase) ADAM3B E 
38 

ADAM (A disintegrin and metalloproteinase) 4 ADAM4 E 

ADAM (A disintegrin and metalloproteinase) 5 ADAMS E 

ADAM (A disintegrin and metalloproteinase) 6 ADAM6 E 

ADAM (A disintegrin and metalloproteinase) 7 ADAM7 E 

ADAM (A disintegrin and metalloproteinase) 8 ADAM8 E 

ADAM (A disintegrin and metalloproteinase) 9 ADAM9 E 

Adducin. alpha ADD1 S 

Adducin. beta ADD2 s 

Adenomatous polyposis coli tumour supressor APC G 
gene 

Adenosine deaminase ADA E 

Adenosine monophosphate deaminase AMPD E 

Adenosine receptor A1 AD0RA1 N 

Adenosine receptor A2A AD0RA2A N 

Adenosine receptor A2B AD0RA2B . N 

Adenosine receptor A3 AD0RA3 N 

Adenyl cyclase N 

Adenylate cyclase 1 ADCY1 e 
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Adenylate cyclase 2 
Adenylate cyclase 3 
Adenylate cyclase 4 
Adenylate cyclase 5 
Adenylate cyclase 6 
Adenylate cyclase 7 
Adenylate cyclase 8 
Adenylate cyclase 9 
Adenylosuccinate lyase 
ADP-ribosyltransferase 
Adrenergic receptor, alphal 
Adrenergic receptor, alpha2 
Adrenergic receptor, beta1 
Adrenergic receptor, beta2 
Adrenergic receptor, beta3 
Adrenocorticotrophic hormone (ACTH) 
receptor 

Adrenoleukodystrophy gene 

Alanine-glyoxylate aminotransferase 

Albumin, ALB 

Aldehyde dehydrogenase 1 

Aldehyde dehydrogenase 10 

Aldehyde dehydrogenase 2 

Aldehyde dehydrogenase 5 

Aldehyde dehydnDgenase 6 

Aldehyde dehydrogenase 7 

Aldolase A 

Aldolase B 

Aldolase C 

Aldosterone receptor 

Alkaline phosphatase, liver/bone/kidney 

Alkaptonuria gene 

Alkylglycerone phosphate synthase 

Alpha 2 macroglobulin 

alpha tectorin 

alpha thalassemia gene 

alphal -antitrypsin 

alpha2-antiplasmin 

alpha-actinin 2 

alpha-actinin 3 

alpha-amylase 

Aipha-fetoprotein 

alpha-Galactosidase A 

alpha-ketoglutarate dehydrogenase 

alpha-L-lduronidase 

alpha-synuclein 

Amelogenin 

Aminomethyltransferase 





p 




c 




c 


/AL/w T %J 


p 


AnPYR 


p 
c: 




c 


AnPYA 
rM-IO T O 


c 


AHPYQ 


c 
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ADSL 


E 


ADPRT 


E 


Af^QAi 


M 
IN 


AnRA9 


M 
IN 


AUKD I 


M 
IN 




M 
IN 


AUKdo 


M 

IN 


AU 1 nK 




ALU 


c 


AOAI 


c 


A 1 D 

ALB 


I 


AI r^LJH 

ALUnl 


b 


AI rMJ'in 
ALUn 1 U 


b 


AI r\LJO 


b 


ALUrfO 


b 


ALUno 


b 


AI nu7 
ALUrtf 


p 

. b 


AI r^r^A 


p 
b 


AI r^r^D 
ALUUo 


p. 
b 


AI nr^r* 


p 
b 






AI Dl 
ALr^L 


T 


Al^l 1 
Ai\U 




Ar^DC 
AVjro 


p 
b 


fKZm 


1 
I 


1 CO 1 A 




ATRY 
A 1 JaA 


M 

IN 


Dl 
rl 


P 


PI 1 ^ 
rLI 


P 

b 


AO 1 INZ 




AO 1 No 






P 

b 


AFP 


G 


GLA 


E 




E 


IDUA 


E 


SNCA 


N 


AMELX 


S 


AMT 


E 
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Aminopeptidase P XPNPEP2 

Amphiregulin aREG 

Amylo-1 .6-glucosidase AGL 

Amyloid beta (A4) precursor protein-binding, APBB1 
APBB1 



Amyloid beta A4 precursor protein 


APP 


Amyloid beta A4 precursor-like protein 


APLP 


Androgen binding protein 


ABP 


Androgen receptor 


AR 


Angiopoietin 1 


ANGPT1 


Angiopoietin 2 


ANGPT2 


Angiotensin converting enzyme 


ACE. DCP1 


Angiotensinogen 


AGT 


Ankyrin 1 


ANK1 


Ankyrin 2 


ANK2 


Ankyrin 3 


ANK3 


Antidiuretic homione receptor 


ADHR 


Anti-Mullerian homnone 


AMH 


Anti-Mullerian hormone type 2 receptor 


AMHR2 


Antithrombin ill 


AT3 


AP-2. alpha 


TFAP2A 


AP-2, beta 


TFAP2B 


AP-2, gamma 


TFAP2C 


Apaf-1 




Apical protein, xenopus laevis-like 


APXL 


Apolipoprotein A 4 


APOA4 


Apolipoprotein A 1 


APOA1 


Apolipoprotein A II 


AP0A2 


Apolipoprotein B 


APOB 


Apolipoprotein C1 


AP0C1 


Apolipoprotein C2 


APOC2 


Apolipoprotein C3 


,AP0C3 


Apolipoprotein D 


APOD 


Apolipoprotein E 


APOE 


Apolipoprotein H 


APOH 


Apopain 


CPP32 


Apoptosis antigen 1 


APT1 


Apoptosis. antigen, ligand.1 


APT1LG1 


Apoptosis-inducing factor 


AIF 


Apurinic endonuclease 


APE 


Archaete-scute homolog 1 


ASH1 


Archaete-scute homolog 2 


ASH2 


Arginosuccinate synthetase 


ASS 


Arrestin 


SAG 


Aryl hydrocarbon receptor 


AHR 


Aryf hydrocarbon receptor nuclear translocator ARNT 


Arylsulfatase A 


ARSA 


Arylsulfatase B 


ARSB 
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Aryisulfatase C 


ARSC1 


E 


Arylsulfatase D 


ARSD 


E 


Aryisulfatase E 


ARSE 


E 


Arylsulfatase F 


ARSF 


E 


Aspartate transaminase 




T 


Aspartate transcarbamoyiase 




E 


Aspartoacylase 


ASPA 


E 


Aspartylglucosaminidase 


AGA 


E 


Astrotactin 


ASTN 


G 


Ataxia telangiectasia complementation group D ATD, ATDC 


G 


Atsyis tplr^nni^ctafiia o^n& AT 


ATM 

ry 1 IVi 


G 


AtPYin i 


<^PA1 
OwrA i 


G 


AtflYin 9 

fMClAII 1 




G 




M in 


G 




ARP7 


1 


Atrial n^^triurptir' npntirip 


AMP 


G 


Atrisi natrii irptip npntiHp rpcpntor A 


NPP1 


G 


Atrial natrii irotif* nAnfiHp rppontnr R 


MPR9 


G 


Atrial natni irotlo nontiHo roi^ontnr 

/^il Idl 1 ICtlNUi CUO |JCpUUC7 iCt/CpilJl w 




G 


Atrnnhin 1 
rALi u^i nil 1 


nppi A 


G 


Attraptin 




1 


Aiifninimiinp rpntilfltnr AIRF 


AIRP 


1 


rvcUUopt^l II lid laOLUI 1 


A7F1 


G 


Baaninp hompnboif drosnnhila homoloa of 1 


BAPX1 


G 


B-tpII CLl /Ivmnhoma 1 


BCL1 


1 


B-cell CLUIvmohoma 10 


BCL10 


1 


B-cell CLL/ivmohoma 3 


BCL3 


1 


B-<^ell CLL/lvmohoma 4 

WWII I y 1 1 Iv 1 IS^I 1 IWV 


BCL4 


1 


B-cell CLL/lvmohoma 5 


BCL5 


1 


B-cell CLUIvmohoma 6 


BCL6 


1 


B-cell CLMymphoma 7 


BCL7 


1 


B-cell CLMymphoma 8 


BCL8 


1 


B-cell CLL/lymphoma 9 


BCL9 


1 


BCL2-associated X protein 


BAX 


G 


BCL2-related protein A1 


BCL2A1 


G 


Beckwith- Wiedemann region 1A 


BWR1A 


G 


Bestrophin 


VMD2 


T 


beta 2 microglobulin 


B2M 


1 


beta-endorphin receptor 




N 


beta-Glucuronidase 


GUSB 


E 


beta-N-acetylhexosaminidase, A 




E 


beta-N-acetylhexosaminidase, B 




E 


Bilirubin UDP-glucuronosyitransferase 




E 


Bleomycin hydrolase 


BLMH 


E 


Bloom syndrome protein 


BLM 


G 


Blue cone pigment 


BCP 


S 


Bone morphogenetic protein, BMP1 


BMP1 


G 


Bone morphogenetic protein, BMP2 


BMP2 


G 
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Bone morphogenetic protein. BMP3 


BMP3 


G 


Bone morphogenetic protein, BMP4 


BMP4 


G 


Bone morphogenetic protein, BMP5 


BMP5 


G 


Bone morphogenetic protein. BMP6 


BMP6 


G 


Bone morphogenetic protein, BMP7 


BMP7 


G 


Bone morphogenetic protein, BMP8 


BMP8 


G 


Brain derived neurotrophic factor 


BDNF 


G 


Brain derived neurotrophic factor (BDNF) 


BDNFR 


G 


receptor 






Branched chain aminotransferase 1 , cytosolic 


BCAT1 


E 


Branched chain aminotransferase 2. 


BCAT2 


E 


mitochondrial 






BRCA1 -associated RING domain gene 1 


BARD1 


G 


Breakpoint cluster region 


BCR 


yj 


Breast cancer 1 


BRCA1 


G 


Breast cancer 2 


BRCA2 


G 


Breast cancer, ductal, 1 


BRCD1 


G 


Breast cancer, ductal, 2 


BRCD2 


G 


Bruton agammaglobulinaemia tyrosine kinase 


BTK 


G 


Butyrylcholinesterase 


BCHE 


P 


C3 convertase 




F 


Ca(2+) transporting ATPase. fast twitch 


ATP2A1 


T 


Ca(2-f ) transporting ATPase, slow twitch 


ATP2A2 


T 


Cadherin E 


CDH1 




Cadherin EP 




G 


Cadherin N 


CDH2 


G 


Cadherin P 


CDH3 


G 


woiijinuin 1 


CALB1 


G 


Calbindin D9K 


CALB3 


G 


uaicium cnannei, voiiage-aepenaent, aipna 1 r 


CACNA1 F 


N 


subunit 




Calcium channel, voltage-dependent. Alpha- 


CACNA1B 


N 


1B(CACNL1A5) 




Calcium channel, voltage-dependent, Alpha- 
1C 


CACNA1C 


N 


Calcium channel, voltage-dependent, Alpha- 
1D 


CACNA1D 


N 


Calcium channel, voltage-dependent. Alpha- 


CACNA1E 


N 


1E(CACNL1A6) 




Calcium channel, voltage-dependent. Alpha- 


CACNA2 


N 


a/delta 




Calcium channel, voltage-dependent, Beta 1 


CACNB1 


N 


Calcium channel, voltage-dependent. Beta 3 


CACNB3 


N 


Calcium channel, voltage-dependent, L type. 


CACNA1S 


N 


alpha 1S subunit 




Calcium channel, voltage-dependent. 


CACNG2 


N 


Neuronal, Gamma 




Calcium channel, voltage-dependent, P/Q 


CACNA1A 


N 
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type, alpha 1A subunit 



Calcium channel, voltage-dependent, T-type 




N 


Calcium sensing receptor 


CASR 


T 


Calmodulin 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 


G 


Calmodulin dependant kinase 




T 

1 


Calmodulin-dependant protein kinase II 


CAMK2A 




Calnexin 


CANX 




Calpain 


CAPN. CAPN3 




Canalicular multispecific organic anion 


CMOAT 


T 


transporter 






Carbamoylphosphate synthetase 1 


CPS1 


c 
c 


Carbamoylphosphate synthetase 2 


CPS2 


Urn 


Carbonic anhydrase 3 


CA3 


E 


Carbonic anhvdrase 4 

1 1^^^ III Wi 1 ^1 i IT X«l 1 %^%^\^ V 


CA4 


C 


Carbonic anhydrase, alpha 


CA1 


P 


Carbonic anhydrase, beta 


CA2 


P 


Cardiac-soecific homeobox CSX 


CSX 




Carnitine acetyltransferase 


CRAT 


p 


Carnitine acytcamttine trans locase 


CACT 


p 


Carnitine transporter protein 


CDSP SOD 


T 
1 


Cartiiaae olioomeric matrix orotein 


COMP EDM1 
PSACH 


1^ 


Cartilage-hair hypoplasia gene 


CHH 


IM 


Caspase 1 


CASP1 




Caspase 10 


CASP10 


G 


Caspase 2 


CASP2 


G 


Caspase 3 


CASP3 


G 


Caspase 4 


CASP4 


G 


Caspase 5 


CASP5 


G 


Caspase 6 


CASP6 


G 


Caspase 7 


CASP7 


G 


Caspase 8 


CASP8 


G 


Caspase 9 


CASP9 


G 


Catechol-O-methyltransferase 


COMT 


E 


Catenin, alpha 


CTNNA1 


G 


Catenin, beta 


CTNNB1 


■ w 


Catenin, gamma 




G 


Cathepsin K 


CTSK 


E 


Caveolin 3 


CAV3 


E 


CD1 


CD1 


1 


CD44 


CD44 


1 


Cdc 25 phosphatase 




G 


Cdc2 


CDC2 


G 


CDX1 




G 


CEA 




G 


Cell adhesion molecule, intercellular, ICAM 


ICAM1 


G 
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Cell adhesion molecule, ieukocyte-endothelial, 
LECAM (CD62) 

Cell adhesion molecule, liver, LCAM 
Cell adhesion molecule, neural, NCAM1 
Cell adhesion molecule, neural, NCAM120 
Cell adhesion molecule, neural, NCAM2 
Cell adhesion molecule, platelet-endothelial, 
PECAM 

Cell adhesion molecule, vascular, VCAM 

Cellubrevin 

c-erbB1 

c-erbB2 

c-erbB3 

c-erbB4 

Ceroid lipofuscinosis neuronal 2 
Ceroid lipofuscinosis neuronal 3 
Ceroid lipofuscinosis neuronal 4 
Ceroid lipofuscinosis neuronal 5 
Ceroid lipofuscinosis neuronal 6 
Chediak-Higashi syndrome 1 gene 
Chemokine MCAF 
Chemokine receptor CCR2 
Chemokine receptor CCR3 
Chemokine receptor CCR5 
Chemokine receptor CXCR1 
Chemokine receptor CXCR2 
Chemokine receptor CXCR4 
Chloride channel 5 

Cholestasis, progressive familial intrahepatic 1 
gene 

Cholesterol ester transfer protein 
Choline acetyltransferase 
Choroideremla gene 
Chromogranin A 

Ciliary neurotrophic factor (CNTF) 

Ciliary neurotrophic factor (CNTF) receptor 

c-kit receptor tyrosine kinase 

Clathrin 

Cleavage signal-1 protein 

Cleft palate gene 

Clusterin 

CoA transferase 

Cochlin 

Cockayne syndrome gene, CKN1 
Collagen I alpha 1 
Collagen I alpha 2 
Collagen II alpha 1 
Collagen III alpha 1 



LECAM1 

LCAM 
NCAM1 
NCAM120 
NCAM2 
PECAM 1 

VCAM1 

CEB 

ERBB1 

ERBB2 

ERBB3 

ERBB4 

CLN2 

CLN3 

CLN4 

CLN5 

CLN6 

CHS1 

MCAF 

CCR2 

CCR3 

CCR5 

CXCR1 

CXCR2 

CXCR4 

CLCN5 

FIC1 

CETP 

CHAT 

CHM 

CHGA 

CNTF 

CNTFR 



CS1 
CPX 
CLU 

COCH 

CKN1 

C0L1A1 

C0L1A2 

C0L2A1 

C0L3A1 



G 
G 
G 
G 
G 

G 
N 
G 
G 
G 
G 
N 
N 
N 
N 
N 
T 



S 
G 

T 
E 
S 
G 
G 
G 
G 
T 
G 
G 
G 
E 
I 

G 
S 
S 
S 
S 
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Collagen IV alpha 1 


C0L4A1 


s 


Collagen IV alpha 2 


COL4A2 


s 


Collagen IV alpha 3 


COL4A3 


s 


Collagen iV alpha 4 


COL4A4 


s 


Collagen IV alpha 5 


COL4A5 


s 


Collagen IV alpha 6 


COL4A6 


s 


Collagen IX alpha 2 


COL9A2. EDM2 


s 


Collagen IX alpha 3 


COL9A3 


s 


Collagen receptor 


COLR 


s 


Collagen V alpha 1 


C0L5A1 


s 


Collagen V alpha 2 


COL5A2 


s 


Collagen VI alpha 1 


C0L6A1 


s 


Collagen VI alpha 2 


COL6A2 


s 


Collagen VI alpha 3 


COL6A3 


s 


Collagen VII alpha 1 


C0L7A1 


s 


Collagen X alpha 1 


COL10A1 


s 


Collagen X alpha 1 


C0L11A1 


s 


Collagen XI alpha 2 


C0L11A2 


s 


Collagen XVII alpha 1 


C0L17A1 


s 


Collagenic-like tail subunit of asymmetric 


COLQ 


F 


acetylcholinesterase 






Collapsin 




G 


Colony-stimulating factor 1 


CSF1 


G 


Colony-stimulating factor 1 receptor 


CSF1R 


G 


Colony-stimuiating factor 2 


CSF2 


G 


Colony-stimulating factor 2 alpha receptor 


CSF2RA 


Q 


Colony-stimulating factor 2 beta receptor 


CSF2RB 


G 


Colony-stimulating factor 3 


CSF3 


G 


Colony-stimulating factor 3 receptor 


CSF3R 


G 


Complex V 


MTATP6 


E 


Cone-rod homeobox-containing gene 


CRX 


G 


Contactin 


CNTN1 


G 


Core-binding factor, alpha 1 


CBFA1 


G 


Core-binding factor, alpha 2 


CBFA2 


G 


Core-binding factor, beta 


CBFB 


G 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


Creatine kinase - B and m 


CKBE 


E 


Creb binding protein 


CREBBP 


G 


Cryptochrome 1 


CRY1 


s 


Cryptochrome 2 


CRY2 


S 


Crystallin. alpha A 


CRYAA 


S 


Crystallin, alpha B ' 


CRYAB 


S 


Crystallin, beta B2 


CRYBB2 


S 


Crystallin, gamma A 


CRYGA 


S 


c-src tyrosine kinase 


CSK 


G 


Cu2+ transporting ATPase alpha polypeptide 


ATP7A 


E 


Cu2+ transporting ATPase beta polypeptide 


ATP7B 


E 
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ritihilin 


r*i iDKi 


T 


Cvclic AMP r6SDonse pipmpnt hinriinn nrntoin 


PRPR 


G 


Cvclic AMP resDonse pipmpnt mnrliilfltfir 


PRPM 


G 


Cvclic AMP-deoendent Drotpin kina^p 


PKA 

1 rvr\ 


C 


Cvclic nucleotide ciated channpl alnha 1 




N 


CNGA1 




Cvclic nucleotide nated rhannpl slnh^ '\ 




N 


CNGA3 




Cv/pIIp niiplPntlHp nhncnhnHioctoraco iR 


rUt ID 


E 




rUtI d1 


E 


oyuiiu iiuuitfuuuo priuopriuuicsierase 


Df^CO AO 


E 




Df^CQ A 

rUtoA 


E 




rUtoD 


E 


Cv/pIIp ni ii^l^ntiHti nhncnh<^Hioctoroco 4 A 
oyoiiu 1 luoicwuuc |Ji luopi iuUit;oLt;r ciot^ 'tM 


DnC/l A 


E 


v/yuilu iiUulcUliUo pi iUopnUQI6ol6raa6 


rUt4o 


E 


Cv/pIIp niiplAntlH<a nhncnHnHioctaracA '^A 
v^yi^iiu 1 iULficvJLiuc; piiuopi lULiicdLcrcloc 


Dr^Cf^A 

r'UcOA 


E 


V^yuilLr lIuLrlcUUUc; pi iUopnvJUiCbl6rao6 DM 


Dncc A 


E 


wyuiiu 1 luLritduiluc pn(jopnoui6Si6roS6 op 


KUtOD 


E 


V^yLrllU IIUUI6UUUC pilUopilUUI6bl6raS6 f 


Dr^C7 

rUt/ 


E 


v^yuiiu 1 luuiouuuc; pnoopnuui6Si6r3o6 o 


rUbo 


E 


cyclic nucieoiiae pnospnoQiesi6ras6 yA 


DPVCn A 

rUhyA 


E 


wyoilil r\ 




G 


v^ywiiii D 


r*r*MD 


G 


v-ryonn 




G 


wyullil Ly 


UUInUi 


G 


r!\/Hin P 


ULpInc 


G 


Pvrlin P 
v^yv/iiii n 




G 


oyLriiii*ucp6riueni Kinose t 


UUK1 


G 


oyuiiii"'Ucpcnu6nc ixincise i u 


UUrxiU 


G 


Cx/plin-HpnonHont If inaco 0 
^N/yLlllil*'Uc;pCl ivjdil IMIIdoc; ^ 




G 


oyL>MM~Ucpt;l lUciU l\inao6 O 


UUKo 


G 


wyuiin-\jep6nu6nL Kinase 


CDK4 


G 


wyuiiii'Ucpt?! lUciU Ixlficibc 3 




G 


v^yunii-vjtjpcntjeni Kinase o 


UUKb 


G 


Cx/cHn-HpnonHont Uinsico 7 
wyuiii i^'ucpci luci 11 Kii idoc f 




G 


Cvciin«-denenHpnt kinpiQp fK- 




G 


Cvclin-dpnpnripnt kin^Qp Q 

wjfx^llll VJ^p^llwwIH rVII lOOC 


oL/i\y 


G 


wyvyiii I'UcpeilUei 11 IMiiabc; liiniUllOr IM ^ l« 


pni/KM A 


G 


CIP1^ 






r^X/plin-HpnAnrlAnt kinaeo inhiKrfr%r i R /D07 
vyyoiii i**uc?pci IUC7IU isiiicibe iriiillJiior id \n^f , 




G 


KIP1) 






Cyclin-dependent kinase inhibitor 10 (P57, 


CDKN1C 


G 


KIP2) 






Cyclin-dependent kinase inhibitor 2A (pi 6) 


CDKN2A 


G 


Cyclin-dependent kinase inhibitor 3 


CDKN3 


G 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 
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CYP11B1 CYP11B1 

CYP11B2 CYP11B2 

CYP17 CYP17 

CYP19 CYP19 

CYP1A1 CYP1A1 

CYP1A2 CYP1A2 

CYP1B1 CYP1B1 

CYP21 CYP21 

CYP24 CYP24 

CYP27 CYP27 

CYP27B1 PDDR 

CYP2A1 CYP2A1 

CYP2A13 CYP2A13 

CYP2A3 CYP2A3 

CYP2A6V2 CYP2A6V2 

CYP2A7 . CYP2A7 

CYP2B6 CYP2B6 

CYP2C18 CYP2C18 

CYP2C19 CYP2C19 

CYP2C8 CYP2C8 

CYP2C9 CYP2C9 

CYP2D6 CYP2D6 

CYP2E1 CYP2E1 

CYP2F1 CYP2F1 

CYP2J2 CYP2J2 

CYP3A3 CYP3A3 

CYP3A4 CYP3A4 

CYP3A5 CYP3A5 

CYP3A7 CYP3A7 

CYP4A11- CYP4A11 

CYP4B1 . CYP4B1 

CYP4F2 CYP4F2 

CYP4F3 CYP4F3 

CYP51 CYP51 

CYP5A1 CYP5A1 

CYP7A CYP7A 

CYP8 CYP8 

Cystathionase CTH 

Cystathione beta synthase CBS 
Cystic fibrosis transmembrane conductance CFTR 
regulator, CFTR ' 

Cystinosin CTNS 

Cytidine deaminase COA . 

Cytochrome b-245 alpha CYBA 

Cytochrome b-245 beta CYBB 

Cytochrome b-5 CYB5 

DAX1 nuclear receptor DAX1 

Deafness autosomal dominant 5 DFNA5 



E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

■ E 
E 
E 
E 
E 
E 
E 
E 
E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

'E 

E 

N 

T 
E 
E 
E 
E 
I 

N 
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L^oalllCoo UyolUiild IJcpilUO ■ 




N 




UAUl 


G 


UclcLcU III clZ,UUo(Jc?i llllcl 


HAT 


G 


L^cieicU III OUlUlcdal LrarCinOlTIa 




G 


ueieiea in maiignani orBin tumours i 


DMBT1 


G 


L/cila aminiJIcVUlinalc u6nyCiraLao6 


Ai An 


E 


Lfxslia\*t y~0'0AUoi6riJIU 0~U6la''r6U UCi3S6 




E 


Uclla" r "USnyurULri lUicolorOI r 6CJUClao6 


UtiUK/ . 


E 


Dentin siaiophosphoprotein 


DSPP 


G 


Deoxyuridine triphosphatase; dUTPase 




E 


Desert hedgehog, dhh 




G 


DHEA sulfotransferase 


STD 


E 


Diaphanous 1 


DIAPH1 


N 


Diaphanous 2 


DIAPH2 


N 


Diastrophic dysplasia sulfate transporter 


DTD 


T 


Dihydrolipoamide branched chain transacylase DBT 


N 


Dihydrolipoamide dehydrogenase 


DLD 


N 


* 1 It* III 1 

DihydrolipoyI dehydrogenase 2 


PDHA 


E 


DihydrolipoyI transacetylase 


PDHA 


E 


Dihydroorotase 




E 


Dihydroxyacetonephosphate acyltransferase 


DHAPAT 


E 


Disoipted meiotic cDNA 1 , homolog 


DMC1 


G 


Distal-less homeobox 1 


DLX1 


G 


Distal-less homeobox 2 


DLX2 


G 


Ulstai-iess homeobox o 


DLX3 


G 


Distal-less homeobox 4 


DLX4 


G 


Distal-less homeobox 5 


DLX5 


G 


Distal-less homeobox 6 


DLX6 


G 


DNA damage binding protein, DDB1 


DDB1 


S 


DNA damage binding protein, DDB2 


DDB2 


s 


DNA directed polymerase, alpha 


POLA 


E 


DNA glycosylases 




E 


DNA helicases 




E 


DNA Ligase 1 


LIG1 


E 


DNA methyltransferase 


DNMT 


E 


DNA polymerase 1 




E 


DNA polymerase 2 




E 


DNA polymerase 3 




E 


DNA primase 




E 


DNA-damage-inducible transcript 3 


DDIT3 


S 


DNA-dependant RNA polymerase 




b 


DOPA decarboxylase 


DDC 


E 


Doublecortin. DCX 


DCX 


S 


Duffy blood group 


FY 


T 


Dynamin 


DNM1 


G 


Dynein 




G 


Dyskerin 


DKC1 


S 


Dystonia 1 


DYT1 


S 
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Dystonia 3 


DYT3 


c 


Dystonia 6 


DYT6 


C 

o 


Dystonia 7 


DYT7 


s 


Dystonia 9 


CSE 


o 


Dystrophia myotonica 


DM, DMPK 


P 


Dystropliia myotonica, atypical 


DM2 


P 


Dystrophin 


DMD 


c 
o 


Dystrophin-associated glycoprotein 35kD, 


SGCD 


c 


SCGD 






Dystrophin-associated glycoprotein 35kD, 


SGCG 


c 


SGSG 






Dystrophin-associated glycoprotein 43kD 


SGCB 


Q 
w 


Dystrophin-associated glycoprotein 50kD 


SGCA 


Q 


E74-like factor 1. ELF 1 


ELF1 




EB1 






Ectodermal Dysplasia 1 gene 


ED1 


C 

o 


Electron-transfering-flavoprotein alpha 


ETFA 


T 
f 


Electron-transferina-flavoorotein beta 


ETFB 


T 
1 


Electron-transferrina flavonrntein 


ETFDH 


c 

c. 


dehvdroaenase 






Emotv soiracies fdrosonhila^ homoloGue 1 


FMX1 




Empty spiracles (drosophila) homologue 2 


EMX2 




Endobrevin 


VAMPS 


M 

IN 


Endocardial fibroelastosis 2 gene 


EFE2 


C 

o 


Endometrial bleeding-associated factor 


EBAF 




Endothelin 1 


EDN1 




Endothelin 2 


EDN2 


M 
IN 


Endothelin 3 


EDN3 


N 

IN 


Endothelin converting enzyme 


ECE1 


N 

IN 


Endothelin receptor type A 


EDNRA 


N 


Endothelin receptor type B 


EDNRB 


N 


Engrailed-1 


EN1 


G 


Engrailed-2 


EN2 


G 


Enolase 


EN01 


E 


EnoyI CoA isomerase 




E 


Enterokinase 


PRSS7. ENTK 


E 


Ephrin receptor tyrosine kinase A 


EPHA 


G 


Ephrin receptor tyrosine kinase B 


EPHB 


G 


Ephrin-A 


EFNA 


G 


Ephrin-B 


EFNB 


G 


Epidermal growth factor 


EGF 


G 


Epidermal growth factor receptor 


EGFR 


G 


Epilepsy, benign neonatal 4 gene 


ICCA 


E 


Epilepsy, female restricted 


EFMR 


E 


Epilepsy, progressive myoclonic 2 gene 


EPM2A 


E 


Erythrocyte membrane protein band"4.1 


EPB41 


S 


Erythrocyte membrane protein band 4.2 


.EPB42 


S 


Erythrocyte membrane protein band 7.2 


EPB72 


s 
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Erythroid kruppel-like factor 


EKLF 


G 


Erythropoietin 


EPO 


1 


Erythropoietin receptor 


EPOR 


1 


Estrogen receptor 


ESR 


G 


Eukaryotic initiation translation factor 


EIF4E 


G 


EWS RNA-binding protein 


EWSR1 


G 


Excision repair complementation group 1 


ERCC1 


E- 


protein 






Excision repair complementation group 2 


ERCC2 


E 


protein 






Excision repair complementation group 2 


ERCC3 


E 


protein 






Excision repair complementation group 4 


ERCC4 


E 


protein 






Excision repair complementation group 6 


ERCC6 


E 


protein 






Exostosin 1 


EXT1 


S 


Exostosin 2 


EXT2 


S 


Exostosin 3 


EXT3 


s 


Eves absent 1 


EYA1 


G 


Eyes absent 2 


EYA2 


G 


Eves absent 3 


EYA3 


G 


Facioaenltal dvsolasia 


FGD1, FGDY 


T 


Factor 1 (No one) 


F1 




Factor B orooerdin 




1 


Factor D 




1 


Factor H 


HF1 


1 


Factor 1 (letter 1) 


IF 


1 


Factor III 


F3 


1 


Factor IX 


F9 


1 


Factor V 


F5 


1 


Factor VII 


F7 


1 


Factor VIII 


F8 


1 


Factor X 


F10 


1 


Factor XI 


F11 


1 


Factor XII 


F12 


1 


Factor XIII A & B 


F13A& F13B 


1 


Fanconi anemia, complementation group A 


FANCA 


. T 


Fanconi anemia, complementation group C 


FANCC 


T 


Fanconi anemia, complementation group D 


FANCD 


T 


Fc fragment of IgG. high affinity lA, receptor for FCGR1 A 


G 


Fc fragment of IgG, low affinity Ha, receptor for FCGR2A 


G 


(CD32) 






Fc fragment of IgG, low affinity Ilia, receptor for FCGR3A 


G 


(CD16) 






Fc receptor 




1 


Fertilin protein 


FTNB 


G 


Fibrillin 1 


FBNl 


G 
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Fibrillin 2 


FBN2 


G 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Fibronectin precursor 


FN1 


G 


Flavin-containing monooxygenase 1 


FM01 


E 

La 


Flavin-containing monooxygenase 2 


FM02 


P 


Flavin-containing monooxygenase 3 


FM03 


P 


Flavin-containing monooxygenase 4 


FM04 


F 


Flightless-ll, Drosophila homolog of 


FLU 


G 


Folic acid receptor 


FOLR 




Follicle stimulating hormone receptor 


FSHR 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


Follicular lymphoma variant translocation 1 


FVT1 


1 
1 


Follistatin 




G 


Forkhead rhabdomyosarcoma gene 


FKHR 


G 


Forkhead transcription factor 10 


FKHL10 


G 


Forkhead transcription factor 14 


FKHL14 


G 


Forkhead transcription factor 7 


FKHL7 


G 


Formiminotransferase 






Fragile site, folic acid type, rare, fra(X) A 


FRAXA 


IN 


Fragile site, folic acid type, rare, fra(X) E 


FRAXE r 


N 


Fragile site, folic acid type, rare, fra(X) F 


FRAXF 


N 


Frataxin 


FRDA 


r> 
o 


Fringe secreted protein, lunatic 


LFNG 


G 


Fringe secreted protein, manic 


MFNG 


G 


Fringe secreted protein, radical 


RFNG 


G 


Fmctose-1 ,6-diphosphatase 


FBP1 


F 


Fucosyltransferase 6 


FUT6 


T 
1 


Fukuyama type congenital muscular dystrophy FCMD 


G 


Fumarase 


FH 


F 


Fumarylacetoacetase 


FAH 


F 


GfT mismatch binding protein 


GTBP, MSH6 


G 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 


GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 


Gadd45 (growth arrest & DNA-damage-inducible protein) 


E 
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Galactocerebrosidase 


GALC 


■ p 


Galactokinase 


GALK1 


c 
c 


Galactose 1 -phosphate uridyl-transferase 


GALT 


p 


Galactosyltransferase 1 


GT1 


r> 
\j 


Galactosyltransferase, alpha 1 ,3 


GGTA1 




Galactosyltransferase, beta 3 


B3GALT 


o 


Galanin 


GAL 


M 


Galanin receptor 


GALNR1 


M 


Gamma-glutamyl carboxylase 


GGCX 


T 
1 


Gap junction protein alpha 1 


GJA1 


T 
1 


Gap junction protein alpha 3 


GJA3 


T 

1 


Gap junction protein alpha 8 


GJA8 


1 


Gap junction protein beta 1 


GJB1 


T 
1 


Gao junction orotein beta 2 


GJR9 


I 


Gap junction protein beta 3 


GJB3 


1 


Gastric Intrinsic factor, GIF 


GIF 


c 

C 


Gastrin 


GAS 




Gastrin releasing peptide 


GRP 


1 


Gastrointestinal tumor-associated antigen 1 


GA733 


1 
1 


Gastruiation brain homeobox 2 


GBX2 


r> 
o 


GDP dissociation inhibitor 1 


GDH 


r> 


Gelsolin 


GSN 


yj 


Geniospasm 1 


GSM1 




Gephyrin 




M- 
IN 


Glial-cell derived neurotrophic factor (GDNF) 




IN 


receptor 






Glial-cell derived neurotroohic factor GDNF 


GDNF 


Kl 
IN 


Glioma chloride ion channel, GCC 




o 


Glucagon receptor 


GCGR 




Glucagon-like peptide receptor 1 


GLP1R 


o 


Glucocorticoid receptor 


GRL 




Glucose-6-phosphatase translocase 


G6PT1 




Glucosidase, acid alpha 


GAA 


p 


Glucosidase, acid beta 


GBA 


p 


Glutamate decarboxylase, GAD 


GAD1 


p 


Glutamate-cysteine ligase 


GLCLC 


p 


Glutathione 


GSH 


1 


Glutathione peroxidase, GPX1 - 


GPX1 


p 


Glutathione peroxidase. GPX2 


GPX2 


• p 


Glutathione reductase, GSR 


GSR 


p 


Glutathione S-transferase mu 1, GSTM1 


GSTM1 


E 


Glutathione S-transferase mu 4, GSTM4 




E 


Glutathione S-transferase theta 1, GSTT1 


GSTT1 


E 


Glutathione S-transferase theta 2, GSTT2 




E 


Glutathione S-transferase, GSTP1 


GSTP1 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraldehyde-3-phosphate dehydrogenase, 


GAPDH 


E 
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GAPDH 



oiyccrui f\inao6 




.E 


Otyulf lallllUc 1 IL/UnUd6UUU6 ^OMrsy 


oAK 1 


E 


tra n cfrt rrn\/l a CO 






oiyuiiic ucnyuruycricibc 




E 


oiycmc r6cepiurf aipna 


oLKA^ 


N 






N 


oiycoycn uroncniny 6nzym6 




E 


oiycogen pnospnoryi3se 


PYGL 


E 


oiycogen oyninase i (rnusciej 




E 


oiycogen syninase z (iiverj 


GYS2 


E 


oiycosyiiransTersses, Abu diooo group 


ABO 


E 


Glypican 3 


GPC3, SDYS 


G 


GM2 ganglioside activator protein, GM2A 


GM2A 


E 


Gonadotropin releasing hormone 


GNRH 


G 


Gonadotropin releasing hormone receptor 


GNRHR 


G 


Goosecoid GSC 




G 


Green cone pigment 


GCP 


S 


Growth arrest-specific homeobox 


GAX 


G 


Growth factor receptor-bound protein 2 


GRB2 


G 


Growth hormone 1 


GH1 


G 


Growth. hormone 2 (placental) 


GH2 


G 


Growth hormone receptor 


GHR 


G 


orowtn normone releasing hormone (orlRH) 


GHRH 


G 


Growth hormone releasing hormone receptor 


GHRHR 


G 


orowtn/otTTerentiation lactor o 


GDF5 


G 


orowtn-reguiatea protein precursor, oRO 


GRO 


1 


o 1 r cyiconyoroiase i 


GCH1 


G 


o 1 rase-activating protein, oAr 


RASA1 


G 


ouaniuinoaceiaie rM-meinyitransTerase 


A KAT 

(jAMI 


E 


ouanine nucieoiiue-Dinaing protein, aipna 


GNAOI 


N 


aciivattng aciivny poiypeptiae, vjNAU 






v^uanine nucieotiae-DinQing protein, atpna 


GNAI1 


N 


inniDiiing acuvny poiypepiiae i, oiNAn 






ouanine nucieotiae-Dinciing protein, aipna 


GNAI2 


N 


innioiung aciiviiy poiypeptioe uinai-*! 






v?uanine nucieotiae-Dinaing protein, aipna 


/^M A lO 

CjtNAIo 


N 


inniDiting activity polypeptide o, uiNAio 






v3Uaiiitic iiuuicuuuc uinuiny prui6in, aipna 


olMAo 1 


N 


stimulating activity polypeptide, GNAS1 






Guanine nucleotide-binding protein, alpha 


GNAS2 


N 


stimulating activity polypeptide, GNAS2 






Guanine nucleotide-binding protein, alpha 


GNAS3 


N 


stimulating activity polypeptide, GNAS3 






Guanine nucleotide-binding protein, alpha 


GNAS4 


N 


stimulating activity polypeptide. GNAS4 






Guanine nucleotide-binding protein, alpha 


GNAT1 


N 



transducing activity polypeptide, GNAT1 
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Guanine nucleotide-binding protein, alpha GNAT2 n 
transducing activity polypeptide, GNAT2 

Guanine nucleotide-binding protein, beta GNB3 |si 
polypeptide 3 

Guanine nucleotide-binding protein, gamma GNG5 n 
polypeptide 5 

Guanine nucleotide-binding protein, q GNAQ n 

polypeptide 

Guanylate cyclase 2D, membrane (retina- GUCY2D E 
specific) 

Guanylate cyclase activator 1 A (retina) GUCA1A E 

Guanylate kinase E 
Gustducin, alpha (taste-specific G protein) GDCA N 
Haeme regulated inhibitor kinase E 



Haemoglobin epsilon 
Hairless HR 
Haptoglobin, alpha 1 HPA1 
Haptoglobin, alpha 2 HPA2 
Haptoglobin, beta HPB 
Heat shock protein, HSP60 
Heat shock protein. HSP70 
Heat shock protein, HSP90 
Heat shock protein, HSPA1 
Heat shock protein, HSPA2 



Hela tumor suppression gene HTS1 G 

Hemochromatosis HFE T 

Hemopexin HPX j 

Heparan sulfamidase E 

Heparin binding epidennal growth factor HBEGF G 

Hepatic nuclear factor-3-beta HNF3B E 

Hepatic nuclear factor-4-alpha HNF4A E 

Hepatitis B vims integration site 1 HVBS1 | 

Hepatitis B virus integration site 2 HVBS6 I 

Hepatocyte growth factor HGF G 

Hexosaminidase A HEXA.TSD E 

Hexosaminidase B HEXB E 

High mobility group protein 1 HMG1 G 

High-mobility group protein 2 HMG2 ... .. ^ 

High mobility group protein C HMGIC G 

High mobility group protein Y HMGIY G 

Histone family H1 H1 G 

Histone family H2 H2 G 

Histone family H3 H3 G 

Histone family H4 H4 G 

HLA-B associated transcript 1 BAT1 | 

HLH transcription factor HAND1 HAND1 G 

HLH transcription factor HAND2 HAND2 G 

HMG-CoA lyase HMGCL E 
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HMG-CoA reductase 


HMGCR 


p 


HMG-CoA synthase 


HMGCS2 


P 


Holocarboxylase synthetase 


HLCS 


P 


Holoprpsencephaly 1 


HPE1 




Holoprosencephaly 2 


HPE2 




Holoprosencephaly 3 


HPE3 


n. 


Holoprosencephaly 4 


' HPE4 


rx 


Homeobox (HOX) gene A1 


HOXA1 




Homeobox (HOX) gene A10 


HOXA10 




Homeobox (HOX) gene A1 1 


H0XA1 1 




Homeobox (HOX) gene A12 


HOXA12 




Homeobox (HOX) gene A13 


HOXA13 




Homeobox (HOX) gene A2 


HOXA2 




Homeobox (HOX) gene A3 


HOXA3 


O 


Homeobox (HOX) gene A4 


H0XA4 




Homeobox (HOX) gene A5 


H0XA5 




Homeobox (HOX) gene A6 


HOXA6 




Homeobox (HOX) gene A7 


HOXA7 




Homeobox fHOX) aene A8 


HOXA8 


1^ 


Homeobox (HOX) gene A9 


HOXA9 




Homeobox ^HOX) aene B1 


HOXB1 




Homeobox ^HOX^ aene B2 


HOXR2 




Homeobox fHOX) aene B3 


HOXB3 




Homeobox (HOX) aene 84 


HOXB4 




Homeobox (HOX) aene 85 


HOXB5 




Homeobox (HOX) aene 86 


H0XB6 




Homeobox (HOX) gene 87 


H0XB7 




Homeobox (HOX) gene 88 


HOXB8 




Homeobox (HOX) gene 89 


H0XB9 




Homeobox (HOX) gene CI 3 


H0XC13 




Homeobox (HOX) gene C4 


H0XC4 


VP 


Homeobox (HOX) gene C8 


H0XC8 




Homeobox (HOX) gene C9 


HOXC9 




Homeobox (HOX) gene D1 


HOXD1 




Homeobox (HOX) gene D10 


HOXD10 


r^ 


Homeobox (HOX) gene D12 


H0XD12 




Homeobox (HOX) gene D13 


H0XD13 


o 


Homeobox (HOX) gene D3 


HOXD3 ■ 




Homeobox (HOX) gene D4 


H0XD4 




Homeobox (HOX) gene D8 


HOXD8 


VJI 


Homeobox (HOX) gene D9 


H0XD9 


G 


Homeobox 1 1 


H0X11 


G 


Homeobox HB24 


HLX1 


G 


Homeobox HB9 


HLXB9 


G 


Homeobox, PR0X1 


PR0X1 


G 


HSSB, replication protein 




E 


Human atonal gene 


ATOH1 


G 


Human chorionic gonadtrophin, hCG 


CG 


G 
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Human placental lactogen 
Huntingtin 

Hypoxanthine-guanine 
phosphoribosyltransferase. HGPRT 
Hypoxia inducible factor 1 
Hypoxia Inducible factor 2 
IC7 A and B 
Iduronate 2 sulphatase 
Ikaros gene 

Immunoglobulin alpha (IgA) 
Immunoglobulin delta (IgD) 
Immunoglobulin E (IgE) reponsivieness gene 
Immunoglobulin E (IgE) serum concentration 
regulator gene 

Immunoglobulin epsilon (IgE) 
Immunoglobulin gamma (IgG) 2 
Immunoglobulin heavy mu chain 
Immunoglobulin J polypeptide 
Immunoglobulin kappa constant region 
Immunoglobulin kappa variable region 
Indian hedgehog, ihh 
Inhibin, alpha 
Inhibin, beta A 
Inhibin, beta B 
Inhibin. beta C 

Inosine monophosphate dehydrogenase, 
IMPDH 

Inositol 1.4,5-triphosphate receptor 1 
Inositol 1,4,5-triphosphate receptors 
Insulin 

Insulin promoter factor 1 

Insulin receptor 

Insulin receptor substrate-1 

Insulin-like growth factor 1 

Insulin-like growth factor 1 receptor 

Insulin-like growth factor 2 

Insulin-like growth factor 2 receptor 

Integrin beta 1 

Integrin beta 2 

integrin beta 3 

Integrin beta 4 

Integrin beta 5 

Integrin beta 6 

Integrin beta 7 

Integrin, alpha 1 

Integrin. alpha 2 

Integrin, alpha 3 

Integrin, alpha 4 



won 1 


G 


riL/ 


T 


MDRT 


E 


nir ja 


E 




E 


IDS 


1 

E 


IKAROS 


G 


IGHA 




IGHD 




IGER 




IGES 





IGHE 

IGHG2 

IGHM 

IGJ 

IGKC 

IGKV 

IHH 

INHA 

INHBA 

INHBB 

INHBC 



ITPR1 

ITPR3 

INS 

IPF1 

INSR 

IRS1 

IGF1 

IGF1R 

IGF2 

IGF2R 

ITGB1 

ITGB2 

ITGB3 

ITGB4 

ITGB5 

ITGB6 

ITGB7 

ITGA1 

ITGA2 

ITGA3 

ITGA4 



G 
G 
G 
G 
G 
E 

G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
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ntegrin, alpha 5 


1TGA5 


G 


ntegrin, alpha 6 


ITGA6 


G 


ntegrin, alpha 7 


ITGA7 


G 


ntegrin, alpha 8 


ITGA8 


G 


ntegrin, alpha 9 


ITGA9 


G 


ntegrin, alpha M 


ITGAM 


G 


ntegrin, alpha X 


ITGAX 


G 


Inter-alpha-trypsin inhibitor, lATI 




E 


ntercellular adhesion molecule 1 


ICAM1 




ntercellular adhesion molecule 2 


ICAM2 


1 


ntercellular adhesion molecule 3 


ICAM3 


1 


nterferon alpha 


IFNA1 




nterferon beta 


IFNB 


1 


nterferon gamma 


IFNG 


1 


nterferon gamma receptor 1 


IFNGR1 


1 


nterferon gamma receptor 2 


IFNGR2 


1 


nterferon regulatory factor 1 


IRF1 


1 


nterferon regulatory factor 4 


IRF4 


1 


nterieukin(IL) 1 receptor 


IL1R 


1 


nterleukin(IL) 1, alpha 


ILIA 


1 


nterleukin(IL) 1 , beta 


IL1B 


1 


nterieukin(IL) 10 


IL10 


1 


nterieukin(IL) 10 receptor 


IL10R 


1 


nterieukin(IL) 1 1 


IL11 


1 


nterleukin(IL) 1 1 receptor 


IL11R 


1 


nterieukin(IL) 12 


IL12 


1 


nterleukin(IL) 12 receptor, beta 1 


IL12RB1 


1 


nterleukin(IL) 13 


IL13 


1 


nterleukin(IL) 13 receptor 


IL13R 


1 


nterieukin(IL) 2 


IL2 


1 


nterieukin(IL) 2 receptor, alpha 


IL2RA 


1 


nterieukin(IL) 2 receptor, gamma 


IL2RG 


1 


nterieukin(IL) 3 


IL3 


1 


nterieukin(IL) 3 receptor 


IL3R 


1 


nterieukin(IL) 4 


IL4 


1 


nterleukin(IL) 4 receptor 


IL4R 


1 


nterleukin(IL) 5 


IL5 


1 


nterieukin(IL) 5 receptor 


IL5R . 


1 


nterieukin(IL) 6 


IL6 


1 


nterieukin(lL) 6 receptor 


IL6R 


1 


nterieukin(IL) 7 


IL7 


1 


nterieukin(IL) 7 receptor 


IL7R 




nterleukin(IL) 8 


IL8 




nterleukin(IL) 8 receptor 


IL8R 




nterleukin(IL) 9 


ILg 




nterieukin(IL) 9 receptor 


IL9R 




nterleukin(IL) receptor antagonist 1 


IL1RN,IL1RA 




P3 kinase 




E 
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Isocitrate dehydrogenase 




E 


Isovaleric acid CoA dehydrogenase 


IVD 


E 


Janus kinase 1 


JAK1 


G 


Janus kinase 2 


JAK2 


G 


Janus kinase 3 


JAK3 


G 


Kallman syndrome gene 1 


KALI 


G 


Kell blood group precursor 


XK. KEL 


T 


Keratin 1 


KRT1 


s 


Keratin 10 


KRT10 


s 


Keratin 1 1 


KRT11 


s 


Keratin 12 


KRt12 


s 


Keratin 13 


KRT13 


s 


Keratin 14 


KRT14 


s 


Keratin 15 


KRT15 


s 


Keratin 16 


KRT16 


s 


Keratin 17 


KRT17,PCHC1 


s 


Keratin 18 


KRT18 


s 


Keratin 2 


KRT2 


Q 


Keratin 3 


KRT3 


c 


Keratin 4 


KRT4 


s 


Keratin 5 


KRT5 


s 


Keratin 6 


KRT6 


s 


Keratin 7 


KRT7 


s 


Keratin 8 


KRT8 


s 


Keratin 9 


KRT9 


s 


Ketohexokinase 


KHK 


E 


Kinectin 


KTN1 


G 


Kinesin, heavy chain 


KNSL1 


G 


Kinesin, light chain 


KNS2 


G 


LI cell adhesion molecule 


LI CAM 


N 


Lactotransferrin 


LTF 


T 


Lamin A/C 


LMNA 


G 


Laminin 5, alpha 3 


LAMA3 


G 


Laminin 5, beta 3 


LAMB3 


G 


Laminin 5, gamma 2 


LAMC2 


G 


Laminin M 


LAMM 


G 


Laminin receptor 1 


LAMR1 


G 


Latent transforming growth factor-beta binding LTBP2 


- G 


protein 2 






Leptin 


LEP 


G 


Leptin receptor 


LEPR 


G 


Leukaemia inhibitory factor 


LIF 


G 


Leukaemia inhibitory factor receptor 


LIFR 


G 


Leukin 




1 


Leukocyte-specific transcript 1 


LST-1 


1 


Leukotriene A4 hydrolase 




1 


Leukotriene A4 synthase 


. LTA4S 


E 



Leukotriene B4 receptor 
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Leukotriene B4 synthase 


LTB4S 




Leukotriene C4 receptor 




1 


Leukotriene C4 synthase 


LTC4S 


p 


Leukotriene D4/E4 receptor 




1 

1 


LH/choriogonadotropin (CG) receptor 


LHCGR 


G 


LIM homeobox protein 1 


LHX1 




LIM homeobox protein 2 


LHX2 




LIM homeobox protein 3 


LHX3 


ri 


LIM homeobox protein 4 


LHX4 




LIM homeobox transcription factor 1, beta 


LMX1B 




Limb girdle muscular dystrophy 1 A 


LGMD1A 


ri 
\j 


Limb girdle muscular dystrophy 1B 


LGMD1B 


\j 


Limb girdle muscular dystrophy 2G 


LGMD2G 


G 


Limb girdle muscular dystrophy 2H 


LGMD2H 


G 


Limbic associated membrane protein 


LAMP 


G 


LIM-domain only protein 1 


LM01 


G 


LIM-domain only protein 2 


LM02 


G 


LIM-domain only protein 3 


LM03 


G 


LIM-domain only protein 4 


LM04 


G 


Lipoma-preferred partner gene 


LPP 


G 


Lipoprotein receptor, Low Density 


LDLR 


T 


Lipoxygenase 12 (platelets) 


LOG 12 


1 


Lipoxygenase 5 (leukocytes) 




1 


Long QT-type 2 potassium channels 


LQT2, KCNH2 


T 


Loricrin 


LOR 


S 



Low density lipoprotein receptor-related protein LRP T 
precursor 



Luteinizing homnone, beta chain 


LHB 


G 


Lymphoblastic leukemia derived sequence 1 


LYL1 


1 


Lymphocyte-specific protein tyrosine kinase 


LCK 


1 


Lymphoid enhancer-binding factor 


LEF-1 


G 


Lysosome-associated-membrane protein 1 


LAMP1 


G 


Lysosome-associated membrane protein 2 


LAMP2 


G 


IVIAD (mothers against decapentaplegic, 


MADH2 


G 


Drosophila) homologue 2 






MAD (mothers against decapentaplegic, 


MADH3 


G 


Drosophila) homologue 3 






MAD (mothers against decapentaplegic, 


MADH4 


.... . G- 


Drosophila) homologue 4 






MADS box transcription-enhancer factor 2A 


MEF2A 


G 


MADS box transcription-enhancer factor 2B 


MEF2B 


G 


MADS box transcription-enhancer factor 2C 


MEF2C 


G 


MADS box transcription-enhancer factor 2D 


MEF2D 


G 


Malate dehydrogenase, mitochondrial 


MDH2 


E 


Malignant proliferation, eosinophil gene 


MPE 


1 


Maionyi CoA decarboxylase 




E 


Malonyl CoA transferase 




E 


Mannosidase, alpha B lysosomal 


MANB 


E 
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Mannosidase, beta A lysosomal 
MARK kinase 1 
MARK kinase 4 

MARK kinase 6 
MARKK kinase 
Matrix Gla protein 
Matrix metailoproteinase 1 
Matrix metailoproteinase 10 
Matrix metailoproteinase 1 1 
Matrix metailoproteinase 12 
Matrix metailoproteinase '1 3 
Matrix metailoproteinase 14 
Matrix metailoproteinase 15 
Matrix metailoproteinase 16 
Matrix metailoproteinase 17 
Matrix metailoproteinase 18 
Matrix metailoproteinase 19 
Matrix metailoproteinase 2 
Matrix metailoproteinase 3 
Matrix metailoproteinase 4 
Matrix metailoproteinase 5 
Matrix metailoproteinase 6 
Matrix metailoproteinase 7 
Matrix metailoproteinase 8 
Matrix metailoproteinase 9 
MAX-interacting protein 1 
MEK kinase, MEKK 
Melanocortin 1 receptor 
Melanocortin 2 receptor 
Melanocortin 4 receptor 
Menin 

Mesoderm-specific transcript 

Methionine adenosyltransferase 

Methionine synthase 

Methionine synthase reductase 

Methylguanine-DNA methyltransferase 

Methylmalonyl-CoA mutase 

Mevalonate kinase 

MHC Class I: A 

MHC Class I: B 

MHC Class I: C 

MHC Class I: LMP-2, LMP-7 

MHC ClassliTapl 

MHC Class II: DP 

MHC Class II: DQ 

MHC Class II: DR 

MHC Class II: Tap2 



MANBA 


F 


MAPKK1; MEK1 


G 


MAPKK4; MEK4; 


G 


SERK1 




MAPKK6; MEK6 


G 


MAPKKK 


G 


MGP 


G 


MMP1 


p 


MMP10 


F 


MMP11 


F 


MMP12 


F 


MMP13 


F 


MMP14 


F 


MMP15 


F 


MMP16 


F 


MMP17 


F 


MMP18 


F 


MMP19 


F 


MMP2 


F 


MMP3, STMY1 


E 


MMP4 


F 


MMP5 


"F 


MMP6 


F 


MMP7 


F 


MMR8 


F 


MMP9 


F 


MXI1 


G 




F 


MC1R 


T 
1 


MC2R 


T 
1 


MC4R 


T 
1 


MEN1 


G 


MEST 


G 


MAT1A. MAT2A 


E 


MTR 


E 


MTRR 


E 


MGMT 


E 


MUT 


E- 


MVK 


E 



ABCR, TAP1 
HLA-DPB1 



TAP2, PSF2 
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MHC Class ll:Complementation group A 


MHC2TA 


1 


MHC Class IliComplementation group B 


rfxank 


1 


MHC Class IkComplementation group C 


RFX5 


1 


MHC Class ll:Corhplementation group D 


RFXAP 


1 


MIcrophthalmia-associated transcription factor 


MITF 


G 


Microsomal triglyceride transfer protein 


MTP 


. T 


Microtuble associated protein 


MAP 


S 


Midline 1 


MIDI 


G 


Mismatch repair gene, PMSL1 


PMS1 


G 


Mismatch repair gene, PMSL2 


PMS2 


G 


Mitochondrial trifunctional protein, alpha 


HADHA 


E 


subunit 






Mitochondrial trifunctional protein, beta subunit HADHB 


E 


Mitogen-activated protein (MAP) kinase 


MAPK 


G 


Molybdenum cofactor synthesis 1 


M0CS1 


E 


Molybdenum cofactor synthesis 2 


M0CS2 


E 


Monoamine oxidase A 


MAOA 


E 


Monoamine oxidase B 


MAOB 


E 


Monocyte chemoattractant protein 1 


MCP1 


1 


Motilin 


MLN 


G 


Msh homeobox homolog 1 


MSX1 


G 


Msh homeobox homolog 2 


MSX2 


G 


Mucolipidoses 


GNPTA 


E 


Mulibrey nanism 


MUL 


T 


Multidrug resistance associated protein 


MRP 


G 


Muscarinic receptor, M1 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Muscle phosphorylase 


PYGM 


E 


Mutated in colorectal cancers, MCC 


MCC 


G 


MutL homolog 1 


MLH1 


G 


MutS homolog 2 


MSH2 


G 


MutS homolog 3 


MSH3 


G 


Myelin protein peripheral 22 


PMP22 


S 


Myelin protein zero 


MPZ 


S 


Myelodysplasia syndrome 1 gene . 


MDS1 


G 


Myeloid leukemia factor-1 


MLF1 


1 


Myociiin 


MYOC 


T 


Myogenic factor 3 


MYF3 


G 


Myogenic factor 4 


MYF4 


G 


Myogenic factor 5 


MYF5 


G 


Myomesin 1 


MY0M1 


S 


Myomesin 2 


MY0M2 


S 


Myosin 15 


MY015 


S 


Myosin 6 


MY06 


S 


Myosin 7A 


MY07A 


S 
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Myosin, cardiac MYH7 s 

Myotubularin MTM1 s 

Na+, K+ ATPase. alpha ATP1A1 q 

Na+. K+ ATPase, beta 1 ATP1B1 q 

Na+, K+ ATPase, beta 2 ATP1 B2 q 

Na+, K+ ATPase, beta 3 ATP1 B3 q 

Na+/H+ exchanger 1 NHE1 j 

Na+/H+ exchanger 2 NHE2 j 

Na+/H+ exchanger 3 NHE3 j 

Na+/H+ exchanger 4 NHE4 j 

Na+/H+ exchanger 5 NHE5 j 

N-acetylgalactosamine-6-sulfate sulfatase GAINS e 

N-acetylglucosamine-6-sulfatase GNS e 

N-acetylglucosaminidase, alpha NAGLU e 

N-acetyitransferase 1 NAT1 e 

N-acetyltransferase 2 NAT2 e 

NADH dehydrogenase ^ 

NADH dehydrogenase (ubiquinone) Fe-S NDUFS1 e 
protein 1 

NADH dehydrogenase (ubiquinone) Fe-S NDUFS4 e 
protein 4 

NADH dehydrogenase (ubiquinone) NDUFV1 E 
flavoprotein 1 

NADH-cytochrome b5 reductase DIA1 e 

NADPH-dependent cytochrome P450 POR e 
reductase 

Natural resistance-associated macrophage NRAMP1 | 
protein 1 

NB6 , 

Necdin NDN q 

Nephronophthisis 1 NPHP1 j 

Nephronophthisis 2 NPHP2 T 

Nephrosis 1 NPHS1 t 

Nerve growth factor ngF q 

Nerve growth factor receptor NGFR q 

Neural retina-specific gene NRL q 

Neuraminidase siaiidase neu t 

Neuregulin , ■ - . HGL Q 

Neurite growth-promoting factor 2 MDK n 

Neurite inhibitory protein (s| 

Neuroendocrine convertase 1 NEC1, PCSK1 E 

Neurofibromin 1 NF1 q 

Neurofibromin 2 nf2 q 

Neurofilament protein, heavy NFH s 

Neurofilament protein, NF1 25 NF150 s 

Neurofilament protein, NF200 NF200 s 

Neurofilament protein, NF6a NF68 s 

Neuronal apoptosis inhibitory protein NAIP | 
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Neuronal nrtolecule-1 I 
Neuronal molecule-1 receptor I 

Neuropeptide Y NPY N 

Neuropeptide Y receptor Y1 NPY1R N 

Neuropeptide Y receptor Y2 NPY2R |s| 

Neurotrophic tyrosine kinase receptor 1 NTRK1 q 

Neurotrophin 3 NTF3orNT3 G 

Neurturin NRTN g 
Neutral endopeptidase E 

Neutrophil cystolic factor 1 NCF1 | 

Neutrophil cystolic factor 2 NCF2 | 
Niacin receptor G 

Nibrin NBS1 G 

Nitric oxide synthase 1 , N0S1 N0S1 E 

Nitric oxide synthase 2, N0S2 N0S2 E 

Nitric oxide synthase 3, N0S3 N0S3 E 

Nodal NODAL G 

Noggin NOG G 

Nonie disease protein NOP G 

Notch 1 NOTCH 1 G 

Notch 2 N0TCH2 G 

Notch 3 N0TCH3 G 

Notch ligand - jagged 1 JAG1 , AGS G 

Nuclear factor l-kappa-B-like gene IKBL I 

Nuclear factor kappa beta NFKB I 

Nuclear factor of activated T cells (NFAT) NFATC G 
complex, cytosolic 

Nuclear factor of activated T cells (NFAT) NFATP G 
complex, preexisting component 

Nuclear mitotic apparatus protein 1 NUMA1 G 

Nucleophosmin NPM1 T 

Nucleoside diphosphate kinase-A NDPKA E 

Ocular albinism 1 0A1 S 

Oculocutaneous albinism II 0CA2 S 

Oligophrenin-1 0PHN1 G 

Oncogene abl1 ABL1 G 
Oncogene abi2 G 

Oncogene akt1 - g 

Oncogene akt2 AKT2 G 

Oncogene axl AXL G 
Oncogene bcl2 G 
Oncogene bcr/abi G 
Oncogene B-lym G 
Oncogene B-raf G 
Oncogene clk1 G 
Oncogene c-myc G 
Oncogene cot G 
Oncogene crk G 
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Oncogene crki 




G 


Oncogene ect2 




G 


Oncogene ELK1 


ELK1 


G 


Oncogene ELK2 


ELK2 


G 


Oncogene ems1 




G 


Oncogene ERB 




G 


Oncogene ERB2 




G 


Oncogene ERBA 




G 


Oncogene ERBAL2 




G 


Oncogene ERG (early reponse gene) 




G 


Oncogene ETS1 




G 


Oncogene ETS2 




G 


Oncogene EVI1 


EVIl 


G 


Oncogene fes 




G 


Oncogene fgr 




G 


Oncogene fos 


FOS 


G 


Oncogene fps 




G 


Oncogene GLI1 


GLI 


G 


Oncogene GLI2 


GLI2 


G 


Oncogene GLI3 


GLI3 


G 


Oncogene gro1 




G 


Oncogene gro2 




G 


Oncogene Ha-ras 


HRAS 


6 


Oncogene hs1 




G 


Oncogene hst 


FGF4 


G 


Oncogene int1 


WNT1 


G 


Oncogene int2 


FGF3 


G 


Oncogene int3 


Notch4 


G 


Oncogene int4 


WNT3 


G 


Oncogene jun 


JUN 


G 


Oncogene KIT 


KIT, PBT 


G 


Oncogene LCO 


LCO 


G 


Oncogene l-myc 




G 


Oncogene Ipsa 




G 


Oncogene lyn 




G 


Oncogene maf 




G 


Oncogene mas1 




G 


Oncogene mcf2 




G 


Oncogene mdm2 


MDM2 


G 


Oncogene mel 




G 


Oncogene met 


MET 


G 


Oncogene mos 




G 


Oncogene mpl 




G 


Oncogene MUM1 


MUM1 


G 


Oncogene myb 


MYB 


G 


Oncogene myc 


MYC 


G 


Oncogene n-myc 




G 


Oncogene N-ras (neuroblastoma v-ras) 


, NRAS 


G 
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Oncogene ovc 




.G 


Oncogene pimi 




G 


Oncogene ptMsea 




G 


Oncogene pvtl 




G 


Oncogene raf 


RAF 


G 


Oncogene ralb 




G 


Oncogene rel 




G 


Oncogene ret 


RET 


G 


Oncogene r-myc 




G 


Oncogene ros 




G 


Oncogene R-ras 




G 


Oncogene sis 


PDGFB 


G 


Oncogene ski 




G 


Oncogene sno 




G 


Oncogene spi1 




G 


Oncogene src 




G 


Oncogene tc21 




G 


Oncogene TEL 


ETV6 


G 


Oncogene tim 




G 


Oncogene vavtrk 




G 


Oncogene v-KKas2 


KRAS2 


G 


Oncogene yes 




G 


Oncogene yuasa 




G 


Oncostatin M 


OSIVl 


G 


Oncostatin M receptor 


OSIVIR 


G 


Orexin 


OX 


G 


Orexin 1 receptor 


0X1 R 


G 


Orexin 2 receptor 


0X2R 


G 


Ornithine delta-aminotransferase 


OAT 


E 


Ornithine transcarbannoylase 


OTC, NIVIE1 


E 


Orthodenticle (Drosophiia) homolog 1 


0TX1 


G 


Orthodenticle (Drosophiia) homolog 2 


OTX2 


G 


Osteocalcin 




S 


Osteonectin 


ON 


G 


Osteopontin 


OPN 


G 


Osteoprotegerin 


OPG 


G 


Otoferlin 


OTOF 


N 


Oxytocin 


OXT 


. N 


Oxytocin receptor 


OXTR 


N 


p21 -activated l<inase 3 


PAK3 


G 


Paired box homeotic gene 1 


PAX1 


G 


Paired box homeotic gene 2 


PAX2 


G 


Paired box homeotic gene 3 


PAX3 


G 


Paired box homeotic gene 6 


PAX6 


G 


Paired box homeotic gene 7 


PAX7 


G 


Paired box homeotic gene 8 


PAX8 


G 


Paired-lil<e homeodomain transcription factor 2 


PITX2 


G 


Paired-lil<e homeodomain transcription factor 3 PITX3 


G 
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Palmitoyl-protein thioesterase 


PPT 


T 


Pancreatic amylase 




E 


Parathyroid hormone 


PTH 


G 


Parathyroid homnone receptor 


PTHR1 


G 


Parathyroid hormone related-peptide 


PTHrP 


G 


Parathyroid hormone-like homrione 


PTHLH 


G 


Parvalbumin 


PVALB 


G 


Patched (Drosophila) homolog, PTCH 


PTCH 


G 


PCNA (proliferating cell nuclear antigen) 




E 


Peanut-like 1 


PNUTL1 


1 


Pendrin. PDS 


PDS 


T 


Peptidylglycine alpha-amidating. 


PAM 


F 


monooxygenase 






Peripherin, PRPH . 




s 


Peroxisomal membrane protein 1 


PXMP1 


s 


Peroxisomal membrane protein 3 


PXMP3 


T 


Peroxisome biogenesis factor 1 


PEX1 


T 


Peroxisome biogenesis factor 19 


PEX19 


T 


Peroxisome biogenesis factor 6 


PEX6 


T 


Peroxisome biogenesis factor 7 


PEX7 


T 

1 


Peroxisome proliferative activated receptor. 


PPARA 


T 


alpha 






Peroxisome proliferative activated receptor. 


PPARG 


T 


gamma 






Peroxisome receptor 1 


PXR1 


T 


Phehylethanolamine N-methyltransferase. 


PNMT 


E 


PNMT 






Phosphatase & tensin homolog 


PTEN 


G 


Phosphate regulating gene with homologies to 


PHEX 


G 


endopeptidases on the X chromosome 






Phosphatidylinositol glycan, class A 


PIGA 


G 


(paroxysmal noctumal hemoglobinuria) 






Phosphatidylinositol transfer protein 


PITPN 


G 


Phosphodiesterase 1 / nucleotide 


PDNP1 


G 


pyrophosphatase 1 






Phosphodiesterase 1 / nucleotide 


PDNP2 


G 


pyrophosphatase 2 






Phosphodiesterase 1 / nucleotide 


PDNP3 


G 


pyrophosphatase 3 






Phosphofructokinase, liver 


PFKL 


E 


Phosphofructokinase, muscle 


PFKM 


E 


Phosphoglucose isomerase 


GPI 


E 


Phosphoglycerate kinase 1 


PGK1 


E 


Phosphoglycerate mutase 2 


PGAM2 


E 


Phospholipase A2, group 10 


PLA2G10 


1 


Phospholipase A2, group IB 


PLA2G1B 


1 
1 


Phospholipase A2, group 2A 


PLA2G2A 


Phospholipase A2, group 2B 


PLA2G2B 


1 
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Phospholipase A2, group 4A PLA2G4A | 

Phospholipase A2, group 4C PLA2G4C | 

Phospholipase A2, group 5 PLA2G5 | 

Phospholipase A2, group 6 PLA2G6 I 

Phospholipase C alpha I 

Phospholipase C beta I 

Phospholipase C delta PLCD1 I 

Phospholipase C epsilon I 

Phospholipase C gamma PLCG1 I 

Phosphomannomutase 1 PMM1 Q 

Phosphomannomutase 2 PMM2 G 

Phosphomannomutase-2 PMM2 T 

Phosphorylase kinase deficiency, liver PHK E 

Phosphoryiase kinase, alpha 2 PHKA2 E 

Phytanoyl-CoA hydroxylase PHYH G 

Plakophilin.1 PKP1 T 

Plasminogen PLG E 

Plasminogen activator inhibitor 1 PAI1 E 

Plasminogen activator inhibitor 2 PAI2 E 

Plasminogen activator receptor, Urokinase UPAR; PLAUR S 

Plasminogen activator, Tissue PLAT; TPA E 

Plasminogen activator, Urokinase UPA; PLAU E ' 

Platelet derived growth factor PDGF (3 

Platelet derived growth factor receptor PDGFR G 

Plectin 1 PLEC1 T 

Poly (ADP-ribose) synthetase PARS E 

Poly(A) binding protein 2 PABP2 G 

Postsynaptic density-95 protein PSD95 N 

Potassium inwardly-rectifying channel J1 KCNJ1 N 

Potassium Inwardly-rectifying channel J1 1 KCNJ1 1 N 

Potassium voltage-gated channel A1 KCNA1 N 

Potassium voltage-gated channel E1 KCNE1 N 

Potassium voltage-gated channel Q1 KCNQ1 N 

Potassium voltage-gated channel Q2 KCNQ2 N 

Potassium voltage-gated channel Q3 KCNQ3 N 

Potassium voltage-gated channel Q4 KCNQ4 N 

POU domain, class 1 , transcription factor 1 P0U1 F1 G 
(Piti) 

POU domain, class 3, transcription factor 4 POU3F4 G 

POU domain, class 4, transcription factor 3 POU4F3 G 

Pre-B-cell leukemia transcription factor 1 PBX1 G 

Preproglucagon GCG;GLP1 ; GLP2 G 

Procollagen N-protease E 

Procollagen peptidase E 

Profibrinolysin G 

Progesterone receptor (RU486 binding PGR G 
receptor) 

Prohibitin PHB G 
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Prolactin 


PRL 


G 


Prolactin receptor 


PRLR 


G 


Prolactin releasing hormone 


PRH 


G 


Proliferin 


PLF 


G 


Proline dehydrogenase 


PRODH 


p 


Pro-melanin-concentrating hormone 


PMCH 




Promyelocytic leukemia gene 


PML 


G 


Proopiomelanocortin 


POMC 


N 


Prophet of Pit1 


PROP1 


G 


Propionyl-CoA carboxylase, alpha 


PCCA 


P 


Propionyl-CoA carboxylase, beta 


PCCB 


P 


Prosaposin 


PSAP 


N 


Prostaglandin (PG) D synthase, hematopoietic PGDS 


p 


Prostaolandin isomerase 




G 


Prostaalandin-endoDeroxidase svnthase 2 




G 


Prostate cancer anti-metastasis nenp KAH 


KAI1 
rvrM 1 


G 


Protease nexin 2 


PN2 


P 


Protective orotein for beta-aalactosidase 




P 


Protein C 


PROC 


1 
1 


Protein kinase A 




P 

c 


Protein kinase B 


PRKB 




Protein kinase C, alpha 


PRKCA 


p 


Protein kinase C, gamma 


PRKCG 


p 


Protein kinase DNA-activated 


PRKDC 


p 


Protein kinase G 




■p 


Protein phosphatase 1 . reaulatorv (inhibitor) 


PPP1R3 

III II \w 


P 


subunit 3 






Protein phosphatase 2. regulatory subunit A. 


PPP2R1B 


P 


beta isoform 






Protein tyrosine phosphatase, non-receptor 


PTPN12 


G 


type 12 






Protoporphyrinogen oxidase 


PPOX 


E 


Pterin-4-alpha-carbinolamine 


PCBD 




Purine nucleoside phosphorylase 


NP 


E 


Purinergic receptor P1A1 




N 


Purinergic receptor P1A2 




N 


Purinergic receptor P1A3 




N 


Purinergic receptor P2X. 1 ^ 


P2RX1 


N 


Purinergic receptor P2X, 2 


P2RX2 


N 


Purinergic receptor P2X, 3 


P2RX3 


N 


Purinergic receptor P2X. 4 


P2RX4 


N 


Purinergic receptor P2X, 5 


P2RX5 


N 


Purinergic receptor P2X. 6 


P2RX6 


N 


Purinergic receptor P2X, 7 


P2RX7 


N 


Purinergic receptor P2Y, 1 


P2RY1 


N 


Purinergic receptor P2Y. 1 1 


P2RY11 


N 


Purinergic receptor P2Y, 2 


P2RY2 


N 


Pyrroline-5-carboxylate synthetase 


PYCS 


E 
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Pynivate carboxylase 


PC 


E 


Pyruvate decarboxylase 


PDHA 


E 


Pyruvate kinase 


PKLR 


E 


RAD51 , DNA repair protein 


RAD51 


G 


RAD52, DNA repair protein 


RAD52 


G 


RAD54, DNA repair protein 


RAD54 


G 


RAD55, DNA repair protein 


RAD55 


G 


RAD57, DNA repair protein 


RAD57 


G 


Ras-G-protein 


RAS 


G 


Rathke pouch homeobox, RPX 


RPX 


G 


Receptor tyrosine kinase (RTK), Nsk2 


NSK2 


G 


Recombination activating gene 1 


RAG1 


G 


Recombination activating gene 2 


RAG2 


G 


Red cone pigment 


RCP 


S 


Relaxin H1 


RLN1 


G 


Relaxin H2 


RLN2 


G 


Replication factor A 




E 


Replication factor C 


RFC2 


E 


Retinal pigment epithelium specific protein 


RPE65 


S 


(65kD) 






Retinitis pigmentosa gene 1 


RP1 


S 


Retinitis pigmentosa gene 2 


RP2 


s 


Retinitis pigmentosa gene 3 


RP3 


s 


Retinitis pigmentosa gene 6 


RP6 


s 


Retinitis pigmentosa gene 7 


RP7, RDS 


S 


Retinoblastoma 1 


RB1 


G 


Retinoic acid receptor, alpha 


RARA 


G 


Retinoic acid receptor, beta 


RARB 


G 


Retinoic acid receptor, gamma 


RARG 


G 


Retinoid X receptor, alpha 


RXRA 


G 


Retinoid X receptor, beta 


RXRB 


G 


Retinoid X receptor, gamma 


RXRG 


G 


Retinoschisis, X-linked, juvenile 


RS 


G 


Rhabdoid tumors 


SIVIARCB1 


G 


Rhodopsin 


RHO 


S 


Ribonucleotide reductase, RRM 




E 


Ribosomal protein L13A 


RPL13A 


G 


Ribosomal protein LI 7 


RPL17 


, .,G 


Ribosomal protein SI 9 


RPS19 


E 


Ribosomal protein S4, X-linked 


RPS4X 


E 


Ribosomal protein S6 kinase 


RPS6KA3 


E 


Ribosomal protein S9 


RPS9 


G 


RIGUI 


RIGUI 


G 


Rod outer segment membrane protein 1 


R0M1 


S 


Ryanodine receptor 1 , skeletal 


RYR1 


G 


SA homolog 


SAH 


G 


Sal-like 1 


SALL1 


G 


Secretin 


SCT 


T 
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Semaphorin A4 


SEMA4 


S 


Semaphorin A5 


SEMA5 


8 


Semaphorin D 




8 


Semaphorin E 


SEMAE 


8 


Semaphorin F 


SEMA3/F 


8 


Semaphorin W 


SEMAW 


8 


Serine/threonine kinase 1 1 


STK11 


G 


Serine/threonine kinase 2 


STK2 


G 


Serotonin N-acetyltransferase 


SNAT 


E 


Serotonin receptor, 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1B 


HTR1B 


N 


Serotonin receptor, 5HT1C 


HTR1C . 


N 


Serotonin receptor, 5HT1 D 


HTR1D 


N 


Serotonin receptor, 5HT1 E 


HTR1E 


N 


Serotonin receptor, 5HT1F 


HTR1F 


N 


Serotonin receptor. 5HT2A 


HTR2A 


N 


Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


UTDV 




Seaim amyloid A 


SAA 


T 


Serum amyloid P 


CAD 


T 
1 


Sex detennining region Y, SRY 


SRY 


G 


Short stature homeobox 


onvjA 


O 


Sialoprotein, bone 


BSP 


G 


Signsi transaucsr sna sctivator ot iranscnpuon 


QTAT1 




1 

oignai transducer ana activaior oi iranscnpiion 


O I A 1 Z 




2 

Signal transducer and activator of transcription 


STAT3 


G 


3 

Signal transducer and activator of transcription 


STAT4 


G 


4 

Signal transducer and activator of transcription 


STATS 


G 


•5 

Signaling lymphocyte activation molecule 


SLAM 


1 


Sine oculis homeobox, drosophila, homolog 1 


SIX1 


G 


Sine oculis homeobox, drosophila, homolog 2 


SIX2 


G 


Sine oculis homeobox, drosophila, homolog 5 


SIX5 


G 


Sjoegren (Sjogren) syndrome antigen A1 


SSA1 


1 


Slug protein 




G 


Small nuclear ribonucleoprotein polypeptide N 


SNRPN 


S 


Smoothelin 


SMTN 


G 


Smoothened (Drosophila) homolog 


SMOH 


G 


Sodium channel, non-voltage gated 1 , alpha 


SCNN1A 


N 
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Sodium channel, non-voltage gated 1, beta 


SCNN1B 


N 


Sodium channel, ndn-voltage gated 1 , gamma 


SCNN1G 


N 


Sodium channel, voltage gated, type iV, alpha 


SCN4A 


N 


polypeptide 






Sodium channel, voltage gated, type V, alpha 


SCN5A 


N 


polypeptide 






Sodium channel, voltage-gated, type 1 , beta 


SCN1B 


N 


polypeptide 






Solute carrier family 1 (amino acid transporter), SLC1A6 


T 


member 6 






Solute carrier family 1 (glial high affinity 


SLC1A3 


T 


glutamate transporter), member 3 






Solute carrier family 1 (glutamate transporter). 


SLC1A1 


T 


member 1 






Solute carrier family 1 (glutamate transporter). 


SLC1A2 


T 


member 2 






Solute carrier family 1 (neutral amino acid 


SLC1A4 


T 


transporter), member 4 






Solute carrier family 1 0 (sodium/bile acid 


SLC10A1 


T 


cotransporter family), member 1 






Solute carrier family 1 0 (sodium/bile acid 


SLC10A2 


T 


cotransporter family), member 2 






Solute carrier family 1 2, member 1 


SLC12A1 


T 


Solute carrier family 1 2, member 2 


SLC12A2 


T 


Solute carrier family 1 2, member 3 


SLC12A3 


T 


Solute carrier family 14, member 2 


SLC14A2 


T 


Solute carrier family 1 5 (H+/peptide 


SLC15A1 


T 


transporter, intestinal), member 1 






Solute carrier family 1 5 (H+/peptide 


SLC15A2 


T 


transporter, kidney), member 2 






Solute carrier family 16 (monocarboxylate 


SLC16A1 


T 


transporter), member 1 






Solute carrier family 16 (monocarboxylate 


SLC16A7 


T 


transporter), member 7 






Solute carrier family 1 7, member 1 


SLC17A1 


T 


Solute carrier family 17, member 2 


SLC17A2 


T 


Solute carrier family 1 8, member 3 


SLC18A3 


T 


Solute carrier family 19 (folate transporter). 


SLC19A1 


T 


member 1 






Solute carrier family 2 (facilitated glucose 


SLC2A1 


T 


transporter), member 1 






Solute carrier family 2 (facilitated glucose 


SLC2A2 


T 


transporter), member 2 






Solute carrier family 2 (facilitated glucose 


SLC2A3 


T 


transporter), member 3 






Solute carrier family 2 (facilitated glucose 


SLC2A4 


T 


transporter), member 4 


SLC2A5' 




Solute carrier family 2 (facilitated glucose 


T 
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transporter), member 5 



Solute carrier family 20, member 1 


SLC20A1 


T 


Solute carrier family 20, member 2 


SLC20A2 


T 


Solute carrier family 20, member 3 


SLC20A3 


T 


Solute carrier family 21 , member 2 


SLC21A2 


T 


Solute carrier family 21 , member 3 


SLC21A3 


T 


Solute carrier family 22, member 1 


SLC22A1 


T 


Solute carrier family 22, member 2 


SLC22A2 


T 


Solute carrier family 22, member 5 


SLC22A5 


T 


Solute carrier family 25, member 12 


SLC25A12 


T 


Solute carrier family 3 (facilitated glucose 


SLC3A1 


T 


transporter), member 1 






Solute carrier family 4 (anion exchanger), 


SLC4A1 


T 


member 1 






Solute carrier family 4 (anion exchanger). 


SLC4A2 


T 


member 2 






Solute carrier family 4 (anion exchanger), 


SLC4A3 


T 


member 3 






Solute carrier family 5 (sodium/glucose 


SLC5A1 


T 


transporter), member 1 






Solute carrier ^mily 5 (sodiunVglucose 


SLC5A2 


T 


transporter), member 2 






Solute carrier family 5 (sodium/glucose 


SLC5A5 


T 


transporter), member 5 






Solute carrier family 5, member 3 


SLC5A3 


T 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 


AMINOBUTYRIC ACID transporter), member 1 






Solute carrier family 6 (neurotransmitter 


SLC6A3 


T 


transporter, dopamine), member 3 






Solute carrier family 6 (neurotransmitter 


SLC6A2 


T 


transporter, noradrenaline), member 2 






Solute carrier family 6 (neurotransmitter 


SLC6A4 


T 


transporter, serotonin), member 4 






Solute canrier family 6, member 10 


SLC6A10 


T 


Solute carrier femlly 6, member 6 


SLC6A6 


T 


Solute carrier family 6, member 8 


SLC6A8 


T 


Solute carrier family 7(amino acid transporter), 


SLC7A1 


T 


member 1. . 






Solute carrier family 7(amino acid transporter). 


SLC7A2 


T 


member 2 






Solute carrier family 7(amino acid transporter), 


SLC7A7 


T 


member 7 






Solute carrier family 8 (sodium/calcium 


SLC8A1 


T 


exchanger), member 1 






Somatostatin receptor, SSTR2 


SSTR2 


G 


Somatotrophin 




G 


Sonic hedgehog, SHH 


SHH 


G 


Sorbitol dehydrogenase 


SORD 


E 
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Sorcin 


SRI 


T 


S0S1 guanine nucleotide excliange factor 


S0S1 


G 


Spastic paraplegia 7 


SPG7 


G 


Spectrin alpha 


SPTA1 


s 


Spectrin beta 


SPTB 


s 


Sperm adhesion molecule 


SPAM1 


G 


Sperm protamine P1 


PRM1 


G 


Sperni protamine P2 


PRM2 


G 


Sphingomyelinase 


SMPD1 


E 


Spinocerebellar ataxia 8 gene 


SCA8 


N 


Split hand/foot malformation gene 


DSS1 


G 


SRY-box 10 


SOX10 


G 


SRY-box 1 1 


S0X1 1 


G 


SRY-box 3 


S0X3 


G 

W 


SRY-box 4 


S0X4 


G 


SRY-box 9 


S0X9 


G 


Stem cell factor 


SCF 




Steroid 5 alpha reductase 1 


SR05A1 


E 


Steroid 5 alpha reductase 2 


SRD5A2 


E 


Steroid hormone receptor responsive DNA 




G 


elements 






Steroid sulphatase 


STS 


p 


Steroidogenic acute regulatory protein 


STAR 


T 


Stromal derived factor 1 


SDF1 


G 


Succinate dehydrogenase 1 


SDH1 


E 


Succinate dehydrogenase 2 


SDH2 


E 


Succinate thiokinase 




E 


Succinic semi-aldehyde dehydrogenase 


ssadh 


E 


Sulfamidase 


SGSH 


G 


Sulfite oxidase 


SUOX 


E 


Sulfonylurea receptor 


SUR 


G 


Suppression of tumorigenicity 3 gene 


ST3 


G 


Suppression of tumorigenicity 8 gene 


STS 


G 


Surfactant pulmonary-associated protein A1 


SFTPA1 


T 


Surfactant pulmonary-associated protein A2 


SFTPA2 


T 


Surfactant pulmonary-associated protein B 


SFTPB 


T 


Surfactant pulmonary-associated protein C 


SFTPC 


T 


Surfactant pulmonary-associated protein D. 


SFTPD . . 


... T 


Surfeit 1 


SURF1 


G 


Survival of motor neuron 1 , telomeric 


SMN1 


T 


SYK-related tyrosine kinase 


SRK 


I 


Syndecan 1 


SYND1 


G 


Syndecan 2 


SYND2 


G 


Syndecan 3 


SYND3 


G 


Syndecan 4 


SYND4 


G 


Synovial sarcoma gene 1 


SSX1 


G 


Synovial sarcoma gene 2 


SSX2 


G 


Talin 


TLN 


G 
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TATA binding protein 
TATA binding protein associated factor 2A 
TATA binding protein associated factor 2C2 
TATA binding protein associated factor 2D 
TATA binding protein associated factor 2F 
TATA binding protein associated factor 2H 
TATA binding protein associated factor 21 
TATA binding protein associated factor 2J 
TATA binding protein associated factor 2K 
Tau protein 
T-BOX 1 
T-BOX 2 
T-BOX 3 
T-BOX 4 
T-BOX 5 
T-BOX 6 

T-cell acute lympliocytic leul<emia 1 
T-cell acute lymphocytic leul<emia 2 
T-cell receptor, alpha 
T-cell receptor, delta 
Telomerase protein component 
Tenascin (cytotactin) 
Tenascin XA 

Terminal deoxynucleotidyltransferase, TDT 

Testis-specific protein Y 

Thiolase, perioxisomal 

Thiopurine S-methyltransferase 

Thrombopoietin 

Thrombospondin 

Thromboxane A synthase 1 

Thromboxane A2 

Thromboxane A2 receptor 

Thy-1 T-cell antigen 

Thymidylate synthase 

Thymopoietin 

Thyroglobulin 

Thyroid hormone receptor, alpha 
Thyroid hormone receptor, beta 
Thyroid peroxidase 
Thyroid receptor auxiliary protein 
Thyroid-stimulating hormone receptor 
Thyroid-stimulating hormone, alpha 
Thyroid-stimulating hormone, beta 
Thyrotroph embryonic factor 
Thyrotropin releasing honnone 
Thyrotropin releasing homione receptor 
Thyroxin-binding globulin 
TIE receptor tyrosine kinase 



TBP 

TAF2A 

TAF2C2 

TAF2E 

TAF2F 

TAF2H 

TAF2I 

TAF2J 

TAF2K 

MART 

TBX1 

TBX2 

TBX3 

TBX4 

TBX5 

TBX6 

TAL1 

TAL2 

TCRA 

TCRD 



TNXA 

TSPY 

TPMT 

THRO 

THBS1 

TBXAS1 

TXA2 

TBXA2R 

THY1 

TYMS 

TMPO 

TG 

THRA 

THRB 

TRO 

TRAP 

TSHR . 

TSHA 

TSHB 

TEF 

TRH 

TRHR 

TBG 

TIE-1 



G 
G 
G 
G 
G 
G 
G 
G 
G 
S 
G 
G 
G 
G 
G 
G 



E 
S 
S 
E 
G 
'E 
E 
G 
G 



I 

E 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
T 
G 
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Tip-associated protein 


TAP 


1 


Tissue inhibitor of metalloproteinase 1, TIMP1 


TIMP1 


E 


Tissue inhibitor of metalloproteinase 2. TIMP2 


TIMP2 


E 


Tissue Inhibitor of metalloproteinase 3, TIMP3 


TIMP3 


E 


Tissue inhibitor of metalloproteinase 4, TiMP4 


TIMP4 


E 


Tissue non-specific alkaline phosphatase 




E 


TNSAP 






Titin 


TTN 


S 


Tocopherol (alpha) transfer protein 


TTPA 


T 


Toll-like receptor 4 


TLR4 


1 


Topoisomerase 1 




E 


Topoisomerase II 




E 


Torticollis, keloids, cryptorchidism and renal 


TKCR 


G 


dysplasia gene 






1 rsnsacyisse 




E 


Transcobalamin 1, TCN1 




T 


Transcobalamin 2, TCN2 


TCN2 


T 


Transcription factor 1 , hepatic 


TCF1 


G 


Transcription factor 2, hepatic 


TCF2 


G 


Transcription factor 3 


TCF3 


G 


Transcription factor binding to \QHU enhancer 
3 


TFE3 


G 


Transcription factor, TUPLE 1 


TUPLE1 


N 


Transcription termination factor, RNA 


TTF1 


G 


polymerase 1 






Transcription termination factor, RNA 


TTF2 


G 


polymerase 2 






Transcription termination factor, RNA 


TTF3 


G 


polymerase 3 






Transferrin 


TF 


G 


Transferrin receptor 


TFRC 


G 


Transforming growth factor, alpha 


TGFA 


G 


Transforming growth factor, beta 2 


TGFB2 


G 


Transforming growth factor, beta induced 


TGFBI 


G 


Transforming growth factor, beta receptor 2 


TGFBR2 


G 


Transglutaminase 1 


TGM1 


G 


Transglutaminase 2 


TGM2 


G 


Transglutaminase 4.. ... 


TGM4 


....... G 


Transketolase 


TKT 


E 


Transketolase-like 1 


TKTL1 


E 


Translocation in renal carcinoma on 


TRC8 


G 


chromosome 8 gene 






Transthyretin 


TTR 


T 


Treacle gene 


TC0F1 


G 


Triosephosphate isomerase 


TPI1 


E 


Tropomyosin 1 alpha 


TPM1 


S 


Tropomyosin 3 (non-muscle) 


TPM3 


S 


Troponin C 




s 
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Troponin I TNNI3 

Troponin T2, cardiac . TNNT2 
Trypsin inhibitor 

Trypsinogen 1 TRY1 

Trypsinogen 2 TRY2 

Tryptophan hydroxylase TPH 

Tubby-like protein 1 TULP1 

Tuberous sclerosis 1 TSC1 

Tuberous sclerosis 2 TSC2 
Tubulin 

Tumorsusceptibility gene 101 TSG101 

Tumour necrosis factor (TNF) receptor TRAF1 
associated factor 1 

Tumour necrosis factor (TNF) receptor TRAF2 . 
associated factor 2 

Tumour necrosis factor (TNF) receptor TRAF3 
associated factor 3 

Tumour necrosis factor (TNF) receptor TRAF4 
associated factor 4 

Tumour necrosis factor (TNF) receptor TRAF5 
associated factor 5 

Tumour necrosis factor (TNF) receptor TRAF6 
associated factor 6 

Tumour necrosis factor alpha TNFA 

Tumour necrosis factor alpha receptor TNFAR 

Tumour necrosis factor beta TNFB 

Tumour necrosis factor beta receptor TNFBR 

Tumour protein p53 TP53, P53 

Tumour protein p63 TP63 

Tumour protein p73 TP73 
Tumour protein, translationally-controlled 1 TPT1 

Tumour suppresssor gene DRA DRA 

Twist (Drosophila) homolog TWIST 

Tyrosinase TYR 

Tyrosinase-related protein 1 TYRP1 

Tyrosine aminotransferase TAT 

Tyrosine hydroxylase TH 
Ubiquitin . - 

Ubiquitin activating enzyme, E1 

Ubiquitin B UBB 

Ubiquitin C UBC 

Ubiquitin carboxyl-terminal esterase LI UCHL1 

Ubiquitin fusion degeneration 1-like UFD1L 

Ubiquitin protein ligase E3A UBE3A 
UDP-glucose pyrophosphorylase 

UDP-glucuronosyltransferase 1 ugt1d, UGT1 

UDP-glucuronosyltransferase 2 UGT2 
Uncoupling protein 1 



S 
S 
E 
E 
E 
E 
G 
G 
G 
S 
G 



G 
G 
G 
G 
I 

G 

E 

E 

E 

E 

G 

E 

G 

G' 

G 

G 

E 

E 

E 

E 

T 
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Uncoupling protein 3 


UCP3 


T 


Undulin 1 


COL14A1 


s 


Uridine monophosphate kinase 


UMPK 


1 


Uridine monophosphate synthetase 


UMPS 


1 


Uridinediphosphate(UDP)-galactose-4- 


GALE 


E 


epimerase 






Uroporphyrinogen decarboxylase 


UROD 


E 


Uroporphyrinogen ill synthase 


UROS 


E 


Usher syndrome 2A 


USH2A 


s 


Vascular endothelial growth factor 


VEGF 


G 


Vasoinhibitory peptide 




G 


Vitamin B12-binding (R) protein 




G 


Vitamin D receptor 


VDR 


G 


Vitelliform macular dystrophy, atypical gene 


VMD1 


T 

1 


v-myc avian myelocytomatosis viral oncogene 


MYC 


G 


homolog 






Von Hippel-Lindau gene 


VHL 


G 


Wemer syndrome helicase 


WRN 


G 


Wilms tumour gene 1 


WT1 


G 


Wilms tumour gene 2 


WT2 


G 


Wilms tumour gene 4 


WT4 


G 


Winged helix nude 


WHN 


G 


Wingless family, wnt2 


WNT2 


6 


Wingless family, wnt4 


WNT4 


G 


Wingless family, wnt5 


WNT5 


G 


Wingless family, wnt7 


WNT7 


G 


Wingless family. wnt8 


WNT8 


G 


Wiskott-Aldrich syndrome protein 


WASP, THC 


1 


Wnt inhibitory factor, WIF-1 


WIF1 


G 


Wolf-Hirschhom syndrome candidate 1 gene 


WHSC1 


G 


Wolfram syndrome 1 gene 


WFS1 


s 


X (inactive)-specific transcript 


XIST 


G 


Xanthine dehydrogenase 


XDH 


E 


Xeroderma pigmentosum, complementation 


XPA 


E 


group A 






Xeroderma pigmentosum, complementation 


XPB 


E 


group B 






Xeroderma pigmentosum, complementation 


XPC 


E 


group C 






Xeroderma pigmentosum, complementation 




E 


group D 






Xeroderma pigmentosum, complementation 




^ E 


group E 






Xeroderma pigmentosum, complementation 


XPF . 


E 


group F 






Xeroderma pigmentosum, complementation 


ERCC5 


E 


group G 






X-ray repair gene 


XRCC9 


G 
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Xylitol dehydrogenase 
YY1 transcription factor 
Zinc finger protein 1 98 
Zinc finger protein 2 
Zinc finger protein 3 
Zinc finger protein HRX 
Zona pellucida glycoprotein 1 
Zona pellucida glycoprotein 2 
Zona pellucida glycoprotein 3 
Zona pellucida receptor tyrosine kinase 
Zonadhesin 

386. A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insenions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 385, 

387. A set according to claim 385 or 386 in which a minority of said probes for listed 
genes are absent. 

388. A set according to claim 385 or 386 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

389. A set according to claim 385 or 386 in which a limited number of probes are 
replaced by probes for non-listed genes. 

390. A set of probes for a core group of genes according to any of claims 385 to 389 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

391. A set according to any of claims 385 to 390 consisting of probes for members of a 
sub-group of the core group. 

3 92. A set according to any preceding claim in which said probes are in the fomi of an 
array and are spatially arranged at known locations on a substrate. 

3 93. A set according to any preceding claim wherein said probes are on a substrate 
which fomis part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

394. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

395. A set according to claim 392 or 393 in which said substrate is a semiconductor 
microchip. 

396. A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 





C 


YY1 

I T 1 


G 




S 


7IC9 


s 


ZIC3 


s 


ALL1 


1 


ZP1 


G 


ZP2 


G 


ZP3 


G 


ZRK 


G 


ZAN 


G 



wo 99/64627 



PCT/GB99/01780 



667 

397. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

398. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

399. A medical device including a set according to any of claims 385 to 397 for use in 
an array for detection of differential gene expression levels. 

400. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
385) in a target group of genes by hybridising a nucleic acid-containing 
sample fi-om said patient or individual to a set according to any of claims 385 
and 387 to 397 and relating the probe hybridisation pattern to said variations, 

401 . A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 386) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 386 to 397 and relating the probe interaction pattem 
to said variations. 

402. Use of a set or device according to any of claims 385 to 397 for the prognosis 
and management of patients suffering from or at risk of dysfimctibn, damage 
or disease consequent on an aberration in the processes of development or of 
experiencing the symptoms and consequences of dysfunction, damage or 
disease of the body consequent to an aberration in the processes of 
development. 

403. Use of a set or device according to any of claims 385 to 397 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

404. Use of a set or device according to any of claims 385 to 397 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug. 

405. Use of a set or device according to any of claims 385 to 397 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the likelihood 
of subsequent, contingent, disease or symptoms. 

406. Use of a set or device according to any of claims 385 to 397 for general health 
screening, occupational health purposes, healthcare planning on a population basis 
and other healthcare management utilisations. 

407. Use of a set or device according to any of claims 385 to 397 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

,408. Use of a set or device according to any of claims 385 to .397 for.construction 
of and generation of algorithms for patient and healthcare management. 

409. Use of a set or device according to any of claims 385 to 397 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

410. Use of a set or device according to any of claims 385 to 397 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

41 l.Use of a set or device according to any of claims 385 to 397 for predicting 
optimum configuration/management of thereapeutic intervention. 
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4 1 2. A method according to claim 400 or 401 in which the identification of gene 
variants is indicative of a higher risk of developing the symptoms and 
consequences of dysfunction, damage or disease of the body consequent to an 
aberration in the processes of development for the patient or individual. 

413. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop the symptoms and consequences 
of dysfunction, damage or disease of the body consequent to an aberration in 
the processes of development, which method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from dysfunction, damage or disease of the body 
consequent to an aberration in the processes of development; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the dysfunction, damage or disease of the body 
consequent to an aberration in the processes of development; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 385 to 391; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) perforaiing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing dysfunction, damage or disease of 
the body consequent to an aberration in the processes of development. 

414. A method for assessing whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 413. 

415. A method according to any of claims 400, 401, 413 and 414 wherein at least 
one step is computer-controlled. 

416. An assay suitable for use in a method according to any of claims 400, 401, 413 
and 414; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 385 to 491 in a biological sample. 

417. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing dysfunction, damage or disease of the body consequent 
to an aberration in the processes of development; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 385 or 387 to 391 in a sample of human DNA; ' 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
dysfunction, damage or disease of the body consequent to an aberration 

. in the processes of development. 

418. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing symptoms; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 386 to 391 in an expressed- 
protein-containing human sample; . 

ii) reagents for use in the detection process 
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iii) readout indicating the probability of a patient or individual developing 
dysfunction, damage or disease of the body consequent to an aberration 
in the processes of development. 

419. A set of probes according to claim 385, wherein the probes are selected fix)m 
the group consisting of oligonucleotides and polynucleotides. 

420. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to dysfunction, damage or 
disease of the skin, muscle, connective tissue or bone; said probes being 
complementary to DNA and RNA sequences of said group of genes; 
characterised in that said group is a core group of genes consisting of 
substantially all of the following: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



SKIN, BONE. MUSCLE GENE LIST 


HUGO gene 


Protein 




symbol 


function 


17beta hydroxysterold oxidoreductase 




E 


5,1 0-methylenetetrahydrofolate reductase 


MTHFR 


E 


(NADPH) 






6-phosphofructo-2-kinase 


PFKFB1 


E 


Acetoacetyl 2-CoA-thiolase 


ACAT2 


E 


Acetylcholine receptor, nicotinic, alpha A1 


CHRNA1 


N 


Acetylcholine receptor, nicotinic, alpha A2 


CHRNA2 


N 


Acetylcholine receptor, nicotinic, alpha A3 


CHRNA3 


N 


Acetylcholine receptor, nicotinic, alpha A4 


CHRNA4 


N 


Acetylcholine receptor, nicotinic, alpha A5 


CHRNA5 


N 


Acetylcholine receptor, nicotinic, alpha A6 


CHRNA6 


. N. 


Acetylcholine receptor, nicotinic, alpha A7 


CHRNA7 


N 


Acetylcholine receptor, nicotinic, beta 1 


CHRNB1 


N 


Acetylcholine receptor, nicotinic, beta 2 


CHRNB2 


N 


Acetyichoiine receptor, nicotinic, beta 3 


CHRNB3 


N 


Acetylcholine receptor, nicotinic, beta 4 


CHRNB4 


N 


Acetylcholine receptor, nicotinic, epsilon 


CHRNE 


N 


Acetylcholine receptor, nicotinic, gamma 


CHRNG 


N 


Acetylcholinesterase 


ACHE 


E 


Achromatopsia 2 


ACHM2 


S 


Acid phosphatase 2. lysosomal 


ACP2 


E 
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Actin, alpha, cardiac 


ACTC 


s 


Actin, alpha, skeletal 


ACTA1 


s 


Actin. alpha, smooth, aortic 


ACTA2 


s 


Actin, beta 


ACTB 


s 


Actin, gamma 2 


ACTG2 


s 


Activin 




w 

G 


Acyl CoA dehydrogenase, short chain 


ACADS 


E 


Acyl-CoA thioesterase 




E 


Adaptin. beta 3 A 


ADTB3A 


T 


Adducin. alpha 


ADD1 


s 


Adducin, beta 


ADD2 


s 


Adenosine deaminase 


ADA 


E 


Adenosine monophosphate deaminase 


AMPD 


E 


Adenosine receptor A1 


AD0RA1 


N 


Adenosine receptor A2A 


AD0RA2A 


N 


Adenosine receptor A2B 


AD0RA2B 


N 


Adenosine receptor A3 


AD0RA3 




Adenyl cyclase 




N 


Adenylate cyclase 1 


ADCY1 


F 

Km 


Adenylate cyclase 2 


ADCY2 


F 


Adenylate cyclase 3 


ADCY3 


F 


Adenylate cyclase 4 


ADCY4 


F 


Adenylate cyclase 5 


ADCY5 


E 


Adenylate cyclase 6 


ADCY6 


E 


Adenylate cyclase 7 


ADCY7 


E 


Adenylate cyclase 8 


ADCY8 


E 


Adenylate cyclase 9 


ADCY9 


E 


Adenylate kinase 


AK1 


E 


Adenylosuccinate lyase 


ADSL 


E 


Adrenergic receptor, alpha 1 


ADRA1 


N 


Adrenergic receptor. alpha2 


ADRA2 


N 


Adrenergic receptor. beta1 


ADRB1 


N 


Adrenergic receptor, beta2 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 


Adrenocorticotrophic hormone (ACTH) 


ACTHR 


G 


receptor 






Adrenoleukodystrophy gene 


ALD 


E 


Alanine aminotransferase 


- 


J: 


Alanine-glyoxylate aminotransferase 


AGXT 


.E 


Albumin, ALB 


ALB 


T 


Alcohol dehydrogenase 1 


ADH1 


E 


Alcohol dehydrogenase 2 


ADH2 


E 


Alcohol dehydrogenase 3 


ADH3 


E 


Alcohol dehydrogenase 4 


ADH4 


E 


Alcohol dehydrogenase 5 


ADH5 


E 


Alcohol dehydrogenase 6 


ADH6 


E 


Alcohol dehydrogenase 7 


ADH7 


E 


Aldehyde dehydrogenase 1 


ALDH1 


E 
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Aldehyde dehydrogenase 10 


ALDH10 




Aldehyde dehydrogenase 2 


ALDH2 


p 


Aldehyde dehydrogenase 5 


ALDH5 


p 


Aldehyde dehydrogenase 6 


ALDH6 


p 


Aldehyde dehydrogenase 7 


ALDH7 


p 


Aldolase A 


ALDOA 


p 


Aldolase B 


ALDOB 




Aldolase C 


ALDOC 


p 


Aldosterone receptor 


MLR 




Alkaline phosphatase, liver/bone/kidney 


ALPL 


T 
i 


Alkaptonuria gene 


AKU 




Alkylglycerone phosphate synthase 


AGPS 


c 


alpha tectorin 


TECTA 


KD 


alpha thalassemia gene 


ATRX 


M 


alpha 1 -antichymotrypsin 


AACT 


c 
c 


alpha 1 -antitrypsin 


PI 


c 


alpha2-antipiasmin 


PLI 


c 
c 


alpha-actinin 2 


ACTN2 




alpha-actinin 3 


ACTN3 


nt 
yj 


aipha-Galactosidase A 


GLA 


c 
c 


Alpha-gaiactosidase B, GALB 


NAGA 


c 


aipha-synuclein 


SNCA 


M 
IN 


Ameiogenin 


AMELX 


Q 


Aminopeptidase P 


XPNPEP? 


c 


Amphiregulin 


AREG 


o 


Amylo-1 ,6-glucosidase 


AGL 


p 


Amyloid beta A4 precursor protein 


APP 


N 
IN 


Amyloid beta A4 precursor-like protein 


APLP 


M 
IN 


Androgen binding protein 


ABP 


T 
1 


Androgen receptor 


AR 




Angiopoietin 1 


ANGPT1 


o 


Angiopoietin 2 


ANGPT2 




Angiotensin converting enzyme 


ACE DCP1 


P 


Angiotensinogen 


AGT 


p 
c 


Antidiuretic hormone receptor 


ADHR 


T 
1 


Anti-Mullerian hormone 


AMH 




Apolipoprotein A 4 


AP0A4 


T 


Apolipoprotein A 1 ..... 


AP0A1 


T 

1 


Apolipoprotein A II 


AP0A2 


T 
1 


Apolipoprotein B 


APOB 


T 
1 


Apolipoprotein C1 


AP0C1 


T 


Apolipoprotein C2 


AP0C2 


T 


Apolipoprotein C3 


AP0C3 


T 


Apolipoprotein D 


APOD 


T 


Apolipoprotein E 


APOE 


T 


Apolipoprotein H 


APOH 


T 


Arginine vasopressin 


AVP 


N 


Arginine vasopressin receptor 1A 


AVPR1A 


N 
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Arginine vasopressin receptor 1B 


AVPR1B 


N 


Arginine vasopressin receptor 2 


AVPR2 


N 


Arrestin 


SAG 


s 


Aryl hydrocarbon receptor nuclear 


ARNT 


r 


translocator 






Arylsulfatase A 


ARSA 




Arylsulfatase B 


ARSB 


p 


Arylsulfatase C 


ARSC1 


E 


Arylsulfatase D 


ARSD 


E 


Arylsulfatase E 


ARSE 


p 
c 


Arylsulfatase F 


ARSF 


p 


Aspartate receptor 




IN 


Aspartoacylase 


ASPA 




Aspartylglucosaminidase 


AGA 


c 
c 


Ataxia telangiectasia complementation group ATD, ATDC 
n 




Ataxia telangiectasia gene, AT 


ATM 




ATP cobalamin adenoxyltransferase 




p 


ATP sulphurylase 


atpsk2 




ATP/ADP translocase 




p 


Attractin 




1 

1 


Autoimmune regulator. AIRE 


AIRE 


1 

1 


BCL2-retated protein A1 


BCL2A1 




Benzodiazepine receptor 




IN 


Bestrophin 


VMD2 


T 
1 


beta 2 microglobulin 


B2M 


1 
1 


beta-endorphin receptor 




N 


beta-galactosidase 


GLB1 


p 


beta-Gtucuronidase 


GUSB 


P 


beta-synuclein 


SNCB 


N 


Bilirubin UDP-glucuronosyltransferase 




p 


Bloom syndrome protein 


BLM 


G 


Blue cone pigment 


BCP 


s 


Bone morphogenetic protein, BMP1 


BMP1 


G 


Bone morphogenetic protein, BMP2 


BMP2 


G 


Bone morphogenetic protein, BMP3 


BMP3. 


G 


Bone morphogenetic protein. BMP4 


BMP4 


G 


Bone morphogenetic protein. BMP5 


• BMP5 


G 

w 


Bone morphogenetic protein. BMP6 


BMP6 


G 


Bone morphogenetic protein, BMP7 


BMP7 


G 


Bone morphogenetic protein, BMP8 


BMP8 


G 


Bradykinin receptor B1 




1 


Bradyklnin receptor B2 




1 


Branched chain aminotransferase 1, cytosolic BCAT1 


E 


Branched chain aminotransferase 2, 


BCAT2 


E 


mitochondrial 






Breast cancer, ductal. 1 


BRCD1 


G 


Breast cancer, ductal, 2 


BRCD2 


G 
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Butyrylcholinesterase 


BCHE 


E 


Ca(2+) transporting ATPase, fast twitch 


ATP2A1 


T 


Ca(2+) transporting ATPase, slow twitch 


ATP2A2 


T 


Cadherin E 


CDH1 


G 


Cadherin EP 




G 


Cadherin N 


CDH2 


G 


Cadherin P 


CDH3 


G 


Calbindin 1 


CALB1 


G 


Calbindin D9K 


CALB3 


G 


Calcitonin receptor /Calcitonin gene-related 


CALCR 


N 


peptide receptor 






Calcitonin/Calcitonin gene-related peptide 


CALCA 


N 


alpha 






Calcium channel, voltage-dependent, L type. 


CACNA1S 


N 


alpha IS subunit 






Calcium channel, voltage-dependent, P/Q 


CACNA1A 


N 


type, alpha 1A subunit 






Calmodulin 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 


G 


Calnexin 


CANX 


G 


Catpain 


CAPN, CAPN3 


E 


Cannabinoid receptor 


CNR1 


N 


Carbonic anhydrase 3 


CAS 


E 


Carbonic anhydrase 4 


CM 


E 


Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 


E 


Carnitine acetyltransferase 


CRAT 


E 


Camitine acylcamitine translocase 


CACT 


E 


Carnitine palmitoyltransferase 1 


CPT1A 


E 


Camitine palmitoyltransferase II 


CPT2 


E 


Camitine transporter protein 


CDSP, SOD 


T 


Cartilage oligomeric matrix protein 


COMP, EDM1. 


N 




PSACH 




Cartilage-hair hypoplasia gene 


CHH 


N 


Catenin, beta 


CTNNB1 


G 


Cathepsin K 


CTSK 


E 


Caveolin 3 


CAV3 


E 


CD1 


CD1 


1 


CD4 


CD4 


1 


Ceroid lipofuscinosis neuronal 3 


CLN3 


N 


Ceruloplasmin precursor 


CP 


E 


Chemokine MCAF 


MCAF 


1 


Chloride channel 1 , skeletal muscle 


CLCN1 


S 


Cholecystokinin 


CCK 


N 


Cholecystokinin B receptor 


CCKBR 


N 


Cholesterol ester hydroxylase 




E 


Choline acetyltransferase 


CHAT 


E 
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Choroideremia gene 
Citrate synthase 
Clathrin 

Cleft palate gene 

Cockayne syndrome gene, CKN1 

Coenzyme Q (CoQ)/ubiquinone 

Collagen 1 alpha 1 

Collagen I alpha 2 

Collagen II alpha 1 

Collagen ill alpha 1 

Collagen IV alpha 1 

Collagen IV alpha 2 

Collagen IV alpha 3 

Collagen IV alpha 4 

Collagen IV alpha 5 

Collagen IV alpha 6 

Collagen IX alpha 2 

Collagen IX alpha 3 

Collagen receptor 

Collagen V alpha 1 

Collagen V alpha 2 - 

Collagen VI alpha 1 

Collagen VI alpha 2 

Collagen VI alpha 3 

Collagen VII alpha 1 

Collagen X alpha 1 

Collagen X alpha 1 

Collagen XI alpha 2 

Collagen XVII alpha 1 

Collagenic-like tail subunit of asymmetric 

acetylcholinesterase 

Collapsin 

Colony-stimulating factor 1 
Colony-stimulating factor 1 receptor 
Colony-stimulating factor 2 
Colony-stimulating factor 2 alpha receptor 
Colony-stimulating factor 2 beta receptor 
Colony-stimulating factor 3 
Colony-stimulating factor 3 receptor 
Complement component C1 inhibitor 
Complement component C1 qa 
Complement component C1qb 
Complement component C1qg 
Complement component C1r 
Complement component C1s 
Complement component C2 
Complement component C3 
Complement component C4A 
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CHM 


o 




p 




T 

1 


CPX 


o 


CKN1 






p 
c 


C0L1A1 


Q 

O 


C0L1A2 


C 

o 


C0L2A1 


c 
o 


C0L3A1 


Q 

o 


C0L4A1 


c 
o 


COL4A2 


e 
o 


COL4A3 


c 
o 


C0L4A4 


c 
o 


COL4A5 


Q 


COL4A6 


c 
o 


COL9A2 EDM2 


o 
o 


COL9A3 


c 


COLR 


e 
o 


C0L5A1 


c 
o 


COL5A2 


c 
o 


COL6A1 


o 


COL6A2 


s 


COL6A3 


s 


C0L7A1 




COL10A1 


e 
o 


C0L11A1 


c 
o 


C0L11A2 


c 
o 


COL17A1 


c 
o 


COLQ 


p 




G 


CSF1 


G 


CSF1R 


G 


CSF2 


G 


CSF2RA 


G 


CSF2RB 


G 


CSF3- 


G 


CSF3R 


G 



C1NH 

C1QA 

C1QB 

C1QG 

C1R 

C1S 

C2 

C3 

C4A 
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Complement component C4B 
Complement component C5 
Complement component C6 
Complement component C7 
Complement component C8 
Complement component C9 
Complement component receptor 1 
Complement component receptor 2 
Complement component receptor 3 
Complex I 
Complex II 
Complex III 

Complex III - 
Complex V 

Cone-rod homeobox-containing gene 
Coproporphyrinogen oxidase 
Core-binding factor, alpha 1 
Core-binding factor, alpha 2 
Core-binding fector, beta 
Corticosteroid binding globulin 
Cortico-steroid binding protein 
Corticotrophin-releasing hormone 
Corticotrophin-releasing hormone receptor 
Cortisol receptor 
C-reactive protein CRP 
Creatine kinase - B and m 
Creb binding protein 
Crystallin, alpha A 
Crystallin, alpha B 
Crystallin. beta 82 
Crystallin, gamma A 
c-src tyrosine kinase 

Cu2+ transporting ATPase alpha polypeptide 
Cu2+ transporting ATPase beta polypeptide 
Cyclic AMP response element binding protein 
Cyclic AMP-dependent protein kinase 
Cyclic nucleotide phosphodiesterase 1B 
Cyclic nucleotide phosphodiesterase 181 
Cyclic nucleotide phosphodiesterase 2A3 
Cyclic nucleotide phosphodiesterase 3A 
Cyclic nucleotide phosphodiesterase 38 
Cyclic nucleotide phosphodiesterase 4A 
Cyclic nucleotide phosphodiesterase 4C 
Cyclic nucleotide phosphodiesterase 5A 
Cyclic nucleotide phosphodiesterase 6A 
Cyclic nucleotide phosphodiesterase 68 
Cyclic nucleotide phosphodiesterase 7 
Cyclic nucleotide phosphodiesterase 8 



C4B 

C5 

C6 

C7 

C8B 

C9 

CR1 

CR2 

CR3 



MTATP6 

CRX 

CPO 

CBFA1 

CBFA2 

CBFB 

CBG 

CRH 
CRHR1 



CKBE 

CREBBP 

CRYAA 

CRYAB 

CRYBB2 

CRYGA 

CSK . 

ATP7A 

ATP7B 

CREB 

PKA 

PDE1B 

PDE1B1 

PDE2A3 

PDE3A 

PDE3B 

PDE4A 

PDE4C 

PDE5A 

PDE6A 

PDE6B 

PDE7 

PDE8 



E 

E 

E 

E 

E 

G 

E 

G 

G 

G 

N 

T 

T 

T 

I 

I 

E 

G 

S 

S 

S 

S 

G 

E 

E 

G 

E 

E 

E- 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 
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Cyclic nucleotide phosphodiesterase 9A PDE9A 

Cyclin-dependent kinase 2 CDK2 
Cyclin-dependent kinase inhibitor 1C (P57, CDKN1C 
KIP2) 

Cyclin-dependent kinase inhibitor 2A (pi 6) CDKN2A 

Cyclooxygenase 1 C0X1 

Cyclooxygenase 2 C0X2 

CYP11A1 CYP11A1 

CYP11B1 CYP11B1 

CYP11B2 CYP11B2 

CYP17 CYP17 

CYP19 CYP19 

CYP1A1 CYP1A1 

CYP1A2 CYP1A2 

CYP1B1 CYP1B1 

CYP21 CYP21 

CYP24 CYP24 

CYP27 CYP27 

CYP27B1 PDDR 

CYP2A1 CYP2A1 

CYP2A13 CYP2A13 

CYP2A3 CYP2A3 

CYP2A6V2 CYP2A6V2 

CYP2A7 CYP2A7 

CYP2B6 CYP2B6 

CYP2C18 CYP2C18 

CYP2C19 CYP2C19 

CYP2C8 CYP2C8 

CYP2C9 CYP2C9 

CYP2D6 CYP2D6 

CYP2E1 CYP2E1 

CYP2F1 CYP2F1 

CYP2J2 CYP2J2 

CYP3A3 CYP3A3 

CYP3A4 CYP3A4 

CYP3A5 CYP3A5 

CYP3A7 CYP3A7 

CYP4A11 CYP4A11 

CYP4B1 CYP4B1 

CYP4F2 CYP4F2 

CYP4F3 CYP4F3 

CYP51 CYP51 

CYP5A1 CYP5A1 

CYP7A CYP7A 

CYP8 CYP8 

Cystathicnase CTH 

Cystathione beta synthase CBS 
Cystic fibrosis transmembrane conductance CFTR 
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regulator, CFTR 

Cystinosin CTNS T 

Cytidine deaminase CDA E 

Cytidine-5-prime-triphosphate synthetase CTPS E 

Cytochrome a E 

Cytochrome b-245 alpha CYBA E 

Cytochrome b-245 beta CYBB E 

Cytochrome b-5 CYB5 E 

Cytochrome c E 

Cytochrome c oxidase, MTCO E 

Cytokine-suppressive antiinflammatory drug- CSBP1 | 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 i 
binding protein 2 

DAX1 nuclear receptor DAX1 j 

Deafness dystonia peptide DDP N 

Delta 4-5 alpha-reductase E 

Delta aminolevulinate dehydratase ALAD E 

Delta(4)-3-oxosteroid 5-beta-reductase E 

Delta-7-dehydrocholesterol reductase DHCR7 E 

Dentin sialophosphoprotein DSPP G 

Desmin PES s 

DHEA sulfotransferase STD E 

Diastrophic dysplasia sulfate transporter DTD T 

Dihydrolipoamide dehydrogenase OLD N 

Dihydroxyacetonephosphate acyltransferase DHAPAT E 

DNA damage binding protein, DDB1 DDB1 S 

DNA damage binding protein. DDB2 DDB2 S 

DNA methyltransferase DNMT E 

DNA-damage-inducible transcript 3 DDIT3 S 

Dopamine receptors D1 DRD1 N 

Dopamine receptors D2 DRD2 N 

Dopamine receptors D3 DRD3 N 

Dopamine receptors D4 DRD4 N 

Dopamine receptors D5 DRD5 N 

Dynamin DNM1 G 

Dynorphin receptor N 

Dyskerin DKC1 -^S 

Dystonia 1 DYT1 S 

Dystonia 3 DYT3 S 

Dystonia 6 DYT6 S 

Dystonia 7 DYT7 S 

Dystrophia myotonica DM, DMPK E 

Dystrophia myotonica, atypical DM2 * E 

Dystrophin DMD S 

Dystrophin-associated glycoprotein 35kD, SGCD S 
SCGD 

Dystrophin-associated glycoprotein 35kD, SGCG s 
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SGSG 



Dystrophin-associated glycoprotein 43kD 


SGCB 


s 


Dystrophin-associated glycoprotein 50kD 


SGCA 


s 


Ectodermal Dysplasia 1 gene 


ED1 


s 


Elastase 1 


ELAS1 


P 


Elastase 2 


ELAS2 


E 


Elastin 


ELN . 


s 


Electron-transfering-flavoprotein alpha 


ETFA 


J 


Electron-transfering-flavoprotein beta 


ETFB 


T 


Electron-transferring fiavoprotein 


ETFDH 


E 


dehydrogenase 






Emerin 


EMD 


T 


Endocardial fibroelastosis 2 gene 


EFE2 


s 


Endometrial bleeding-associated factor 


EBAF 


G 


Endothelin 1 


EDN1 


N 
IN 


Endothelin 2 


EDN2 


N 


Endothelin 3 


EDN3 


N 


Endothelin converting enzyme 


ECE1 




Endothelin receptor type A 


EDNRA 


N 

IN 


Endothelin receptor type B 


EDNRB 


Nl 


Engraiied-1 


EN1 


G 


Engrailed-2 


EN2 


G 


Enolase 


EN01 


E 


EnoyI CoA hydratase 




P 


EnoyI CoA isomerase 




E 


EnoyI CoA reductase 




E 


Enterokinase 


PRSS7, ENTK 


E 


Ephrin receptor tyrosine kinase A 


EPHA 


G 


Ephrin receptor tyrosine kinase B 


EPHB 


G 


Epidermal growth factor 


EGF 


G 


Epidermal growth factor receptor 


EGFR 


G 


Erythrocyte membrane protein band 4.1 


EPB41 


s 


Erythropoietin 


EPO 


1 


Erythropoietin receptor 


EPOR 


1 


Estrogen receptor 


ESR 


G 


Exostosin 1 


EXT1 


s 

w 


Exostosin 2 


EXT2 


s 


Exostosin 3 ^ 


EXT3 


s 


Eye colour gene 3 (brown) 


EYCL3 


s 


Eyes absent 1 


EYA1 


G 


Faciogenital dysplasia 


FGD1.FGDY 


T 


Factor 1 (No. one) 


F1 




Factor B, properdin 






Factor D 






Factor H 


HF1 




Factor X 


F10 




Fanconi anemia, complementation group A 


FANCA 


T 


Fanconi anemia, complementation group C 


FANCC 


T 
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Fanconi anemia, complementation group D 
Fc fragment of IgG, high affinity lA, receptor 
for 

Fc fragment of IgG, low affinity lla, receptor 

for(CD32) 

Femtin, H subunit 

Femtin, L subunit 

Fibrillin 1 

Fibrillin 2 

Fibrinogen alpha 

Fibrinogen beta 

Fibrinogen gamma 

Fibroblast growth factor 

Fibroblast growth factor receptor 1 

Fibroblast growth factor receptor 2 

Fibroblast growth factor receptor 3 

Fibronectin precursor 

Flightless-ll, Drosophila homolog of . 

Folic acid receptor 

Follicle stimulating honmone receptor 
Follicle stimulating hormone, FSH 
Forkhead transcription factor 10 
Forkhead transcription factor 14 
Forkhead transcription factor 7 
Fragile site, folic acid type, rare, fra(X) A 
Frataxin 

Fringe secreted protein, lunatic 
Fringe secreted protein, manic 
Fringe secreted protein, radical 
Fmctose-1 ,6-diphosphatase 
Fucosidase alpha-L-1 
Fucosidase alpha-L-2 
Fukuyama type congenital muscular 
dystrophy 
Fumarase 

GABA receptor, alpha 1 
GABA receptor, alpha 2 
' GABA receptor, alpha 3 — 
GABA receptor, alpha 4 
GABA receptor, alpha 5 
GABA receptor, alpha 6 
GABA receptor, beta 1 
GABA receptor, beta 2 
GABA receptor, beta 3 
GABA receptor, gamma 1 
GABA receptor, gamma 2 
GABA receptor, gamma 3 
Galactocerebrosidase 
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^ 





T 




G 




G 




T 


FTI 


T 


1 DIN 1 


G 


PRM9 


G 


r\Jr\ 


o 
o 


P(^R 


s 




s 


ror 1 


G 


pr^PRi 
rvjrrrv i 


G 




G 


rorKo 


G 


rNl 


G 


CI II 


G 


rULK 


G 


rbHR, UDG1 


G 


COLJD 

rbnti 


G 


rl\nL10 


G 


CI/'LJi 4 A 

rKnL14 


G 


I r\ni_/ 


G 


PPAVA 


N 


FRDA 


G 


LFNG 


G 


iviriNo 


G 




G 


PRPi 

rDn 1 


C 


PI IPA1 


c 




c 


PPMn 




PM 

rn 


C 


r^ARPAi 


Kl 

N 


r;ARR AO 


Kl 

N 


OADr\MO 


• - Kl"^- 

N 


r^ARPAA 


Kl 
IN 




Kt 

N 


HARRAfi 


IN 


GABRB1 


N 


GABRB2 


N 


GABRB3 


N 


GABRG1 


N 


GABRG2 


N 


GABRG3 


N 


GALC 


E 
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Galactokinase 


GALK1 


E 


Galactose 1 -phosphate uridyl-transferase 


GALT 


E 


Gamma-glutamyl carboxylase 


GGCX 


T 


Gap junction protein alpha 3 


GJA3 


T 


Gap junction protein alpha 8 


GJA8 


T 


Gap junction protein beta 3 


GJB3 


T 


Gastrointestinal tumor-associated antigen 1 


GA733 


1 


Gastrulation brain homeobox 2 


GBX2 


G 


Giucosidase, acid alpha 


GAA 


E 


Glucosidase, acid beta 


GBA 


E 


Glutannate receptor 1 


GLUR1 


N 


Glutamate receptor 2 


GLUR2 


N 


Glutamate receptor 3 


GLUR3 


N 


Glutamate receptor 4 


GLUR4 


N 


Glutamate receptor 5 


GLUR5 


N 


Glutamate receptor 6 


GLUR6 


N 


Glutamate receptor 7 


GLUR7 


N 


Glutamate receptor, ionotropic, NMDA 1 


NMDAR1 


N 


Glutamate receptor, ionotropic, NMDA 2A 


NMDAR2A 


N 


Glutamate receptor, ionotropic. NMDA 2B 


NMDAR2B 


N 


Glutamate receptor, ionotropic, NMDA 2C 


NMDAR2C 


N 


Glutamate receptor, ionotropic. NMDA 2D 


NMDAR2D 


N 


Glutathione 


GSH 


T 


Glutathione peroxidase. GPX1 


GPX1 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glyceraldehyde-3-phosphate 


GAPDH 


E 


dehydrogenase, GAPDH 






Glycerol kinase 


GK 


E 


Glycinamide ribonucleotide (GAR) 


GART 


E 


transformylase 






Glycine receptor, alpha 


GLRA2 


N 


Glycine receptor, beta 




N 


Glycine transporter 


GLYT 


N 


Glycogen phosphorylase 


PYGL 


E 


Glycosyltransferases. ABO blood group 


ABO 


■ E 


GM2 ganglioside activator protein, GM2A 


GM2A 


E 


Green cone pigment 


GCP 


s 


Growth. arrest-specific homeobox 


GAX 




Growth factor receptor-bound protein 2 


GRB2 


G 


Growth hormone 1 


GH1 


G 


Growth homnone 2 (placental) 


GH2 


G 


Growth hormone receptor 


GHR 


G 


Growth hormone releasing hormone (GHRH) GHRH 


G 


Growth hormone releasing hormone receptor GHRHR 


G 


Growth/differentiation factor 5 


GDF5 


G 


GTP cylcohydrolase 1 


GCH1 


G 


GTPase-activating protein, GAP 


RASA1 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 
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Guanine nucleotide-binding protein, alpha GNA01 

activating activity polypeptide, GNAO 

Guanine nucleotide-binding protein, alpha GNAI1 

inhibiting activity polypeptide 1, GNAI1 

Guanine nucleotide-binding protein, alpha GNAI2 

inhibiting activity polypeptide 2, GNAI2 

Guanine nucleotide-binding protein, alpha GNAI3 

inhibiting activity polypeptide 3, GNAI3 

Guanine nucleotide-binding protein, alpha GNAS1 

stimulating activity polypeptide, GNAS1 

Guanine nucleotide-binding protein, alpha GNAS2 

stimulating activity polypeptide, GNAS2 

Guanine nucleotide-binding protein, alpha GNAS3 

stimulating activity polypeptide, GNAS3 

Guanine nucleotide-binding protein, alpha GNAS4 

stimulating activity polypeptide, GNAS4 

Guanine nucleotide-binding protein, alpha GNAT1 

transducing activity polypeptide. GNAT1 

Guanine nucleotide-binding protein, alpha GNAT2 

transducing activity polypeptide, GNAT2 

Guanine nucleotide-binding protein, beta GNB3 

polypeptide 3 

Guanine nucleotide-binding protein, gamma GNG5 
polypeptide 5 

Guanine nucleotide-binding protein, q GNAQ 
polypeptide 

Guanylate cyclase 2D, membrane (retina- GUCY2D 
specific) 

Guanylate cyclase activator 1 A (retina) GUCA1 A 
H(+), K(+) - ATPase ATP4B 
Haeme regulated inhibitor kinase 
Haemoglobin alpha 1 HBA1 
Haemoglobin alpha 2 HBA2 
Haemoglobin beta HBB 
Haemoglobin delta HBD 
Haemoglobin gamma A HBG 1 

Haemoglobin gamma B HBG2 
Haemoglobin gamma G • HBGG 
Hairless HR 
Heat shock protein. HSP60 
Heat shock protein, HSP70 
Heat shock protein. HSP90 
Heat shock protein. HSPA1 
Heat shock protein, HSPA2 
Heparan sulfamidase 

Heparin binding epidermal growth factor HBEGF 
Heparin Cofactor II HCF2 
Hepatocyte growth factor HGF 
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Hermansky-pudlak syndrome gene 
Hexokinase 2 
Hexosaminidase A 
Hexosaminidase B 
Histamine receptors. H1 
Histamine receptors, H2 
Histamine receptors, H3 
HLA-B associated transcript 1 
Holocarboxylase synthetase 
Holoprosencephaly 1 
Holoprosencephaly 2 
Holoprosencephaly 3 
Holoprosencephaly 4 
Homeobox (HOX) gene A1 
Homeobox (HOX) gene A10 
Homeobox (HOX) gene A1 1 
Homeobox (HOX) gene A12 
Homeobox (HOX) gene A13 
Homeobox (HOX) gene A2 
Homeobox (HOX) gene A3 
Homeobox (HOX) gene A4 
Homeobox (HOX) gene A5 
Homeobox (HOX) gene A6 
Homeobox (HOX) gene A7 
Homeobox (HOX) gene A8 
Homeobox (HOX) gene A9 
Homeobox (HOX) gene 81 
Homeobox (HOX) gene 82 
Homeobox (HOX) gene 83 
Homeobox (HOX) gene 84 
Homeobox (HOX) gene 85 
Homeobox (HOX) gene 86 
Homeobox (HOX) gene 87 
Homeobox (HOX) gene 88 
Homeobox (HOX) gene 89 
Homeobox (HOX) gene CI 3 
Homeobox (HOX) gene C4 
Homeobox (HOX) gene C8 - 
Homeobox (HOX) gene C9 
Homeobox (HOX) gene D1 
Homeobox (HOX) gene D10 
Homeobox (HOX) gene D12 
Homeobox (HOX) gene D13 
Homeobox (HOX) gene D3 
Homeobox (HOX) gene D4 
Homeobox (HOX) gene D8 
Homeobox (HOX) gene D9 
Homeobox 1 1 



HPS 


T 


HK2 


E 


HEXA.TSD 


E 


HEXB 


E 




N 




N 




N 


BAT1 


1 


HLCS 


• E 


HPE1 


G 


HPE2 


G 


HPE3 


G 


HPE4 


G 


H0XA1 


G 


HOXA10 


G 


H0XA11 


G 


H0XA12 


G 


H0XA13 


G 


H0XA2 


G 


H0XA3 


G 


H0XA4 


G 


H0XA5 


G 


H0XA6 


G 


H0XA7 


G 


H0XA8 


G 


H0XA9 


G 


H0XB1 


G 


H0XB2 


G 


H0XB3 


G 


H0XB4 


G 


H0XB5 


G 


H0XB6 


G 


H0XB7 


G 


H0XB8 


G 


H0XB9 


G 


H0XC13 


G 


H0XC4 


G 


H0XC8 


G 


H0XC9 


G 


H0XD1 


G 


HOXD10 


G 


H0XD12 


G 


H0XD13 


G 


H0XD3 


G 


H0XD4 


G 


H0XD8 


G 


H0XD9 


G 


H0X11 


G 
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Homeobox HB24 


HLX1 


G 


Homeobox HB9 


HLXB9 


G 


Homeobox, PR0X1 


PR0X1 


G 


Homogentisate 1 ,2 dioxygenase 


HGD 


E 


Human placental lactogen 


CSH1 


G 


Hypoxia inducible factor 1 


HIF1A 


E 


Hypoxia inducible factor 2 




E 


IC7 A and B 




1 


Immunoglobulin E (IgE) reponsiveness gene 


IGER 


1 


Indian hedgehog, ihh 


IHH 


G 


Inhibin, alpha 


INHA 


G 


Inhibin. beta A 


INHBA 


G 


Inhibin. beta B 


INHBB 


G 


Inhibin, beta C 


INHBC 


G 


Inositol 1,4,5-trlphosphate receptors 


ITPR3 


G 


Insulin promoter factor 1 


IPF1 


G 


Insulin-like growth factor 1 


IGF1 


G 


Insulin-like growth factor 1 receptor 


IGF1R 


G 


Insulin-like arowth factor 2 

ill ^0 Wl i I ■ • III ■ w » * ■ ■ • ^ m «M 


IGF2 


G 


Insulin-like arowth factor 2 receotor 


IGF2R 


G 


Intpnrin h6ta 1 


ITGB1 


G 


Inteorin beta 3 

III %nj 1 1 1 1 m^%^ 


ITGB3 


G 


Inteorin beta 4 


ITGB4 


G 


Inteorin. aloha 5 


ITGA5 


G 


Inteorin. aloha 7 


ITGA7 


G 


Inter-aipha-trypsin inhibitor, lATI 




E 


Interferon alpha 


IFNA1 




Interferon beta 


IFNB 


1 


Interferon gamma 


IFNG 


1 


Interferon gamma receptor 1 


IFNGR1 


1 


Interferon gamma receptor 2 


IFNGR2 


1 


interferon regulatory factor 1 


IRF1 


1 


Interferon regulatory factor 4 


IRF4 


1 


Interleukin(IL) 1 receptor 


IL1R 


1 


Interleukin(IL) 1 , alpha 


IL1A 


1 


Interleukin(IL) 1 , beta 


IL1B 


1 


Interleukin(IL) 10 


IL10 


1 


Interleukin(IL) 10 receptor 


IL10R. ... . 




Interleukin(IL) 11 


IL11 


1 


Interleukin(IL) 1 1 receptor 


IL11R 


1 


Interleukin(IL) 12 


IL12 


1 


Interleukin(lL) 12 receptor, beta 1 


IL12RB1 




Interieukin(IL) 13 


IL13 




Interleukin(IL) 13 receptor 


IL13R 




Interleukin(IL) 2 


IL2 




Interleukin(lL) 2 receptor, alpha 


IL2RA 




Interleukin(IL) 2 receptor, gamma 


iL2RG 




Interleukin(IL) 3 


IL3 
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Interleukin(IL) 3 receptor 


iL3R 


1 


Interieukin(IL) 4 


IL4 


1 


Interleuktn(IL) 4 receptor 


iL4R 




interleukin(IL) 5 


IL5 




Interleukin(IL) 5 receptor 


IL5R 




Interleukin(IL) 6 


IL6 




Interieukin(IL) 6 receptor 


IL6R 




Interleukin(IL) 7 


IL7 




lnterleukin{IL) 7 receptor 


IL7R 




Interleukin(IL) 8 


IL8 




InterleukinflL^ 8 recpntor 






InterleukinflU 9 


IL9 




InterleukinnL^ 9 rpcpntnr 


IL9R 




InterlBukinnL^ receotor antanoni^t 1 


li 1RN II 1RA 




Isocitrate dehvdrooenase 




c 


Kallman svndrome oene 1 


KAL 1 


r> 
yj 


Keratin 1 


KRT1 


c 
o 


Keratin 10 


KRT10 


Q 


Keratin 1 1 

■ XX^I %Jt kl 1 1 1 1 


KRT11 


c 
o 


Keratin 12 

• «V<« I Wi bill 1 


rvr\ 1 1 ^ 


Q 


Keratin 13 


KRT1 

iNrV 1 1 O 


c 

o 


Keratin 14 


KRT14 
r\r\ 1 1 H 


c 

o 


Keratin 15 


rvrv 1 1 yj 


e 
o 


Keratin 1R 


r\r\ 1 1 D 


c 
o 


Keratin 17 

1 Nwl CI III 1 1 f 


r\r\ 1 1 f ,1 onv-r i 


Q 

o 


Keratin 18 

1 Xwl dill 1 1 \J 


r\r\ 1 1 o 


e 
o 


Keratin 2 

1 X Wl CI Lll 1 ^ 


KRT9 


c 
o 


Keratin 3 


KRT*^ 
rvr\ 1 o 


o 
o 


Keratin 4 


KRT4 


e 
o 


Keratin 5 


KRT5 


o 

O 


Keratin 6 


KRT6 


c 
o 


Keratin 7 


KRT7 


c 
o 


Keratin 8 


KRT8 


Q 

o 


Keratin 9 


KRT9 


Q 

O 


Keratin, hair acidic 1 


KRTHA1 


c 
o 


Keratin, hair basic 2 


KRTHB1 

1 XI X 1 1 IL^ 1 


e 
o 


Keratin, hair basic 6 


KRTHB6 

1 XI \ 1 1 ili^W 


Q 

o 


Kininoaen. Hiah moiecular weiaht 


KNG 

I XI ^ 


1 


Lactate dehydrogenase, A 


LDHA 




Lactate dehydrogenase, B 


ldhb' 


E 


Lamin A/C 


LMNA 


G 


Laminin 5, alpha 3 


LAMA3 


G 


Laminin 5, beta 3 


LAMB3 


G 


Laminin 5, gamma 2 


LAMC2 


G 


Laminin IVI 


LAIVIiVl 


G 


Laminin receptor 1 


LAMR1 


G 


Latent transforming growth factor-beta 


LTBP2 


G 



binding protein 2 
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Leukocyte-Specific transcript 1 


LST-1 


1 


Leukotriene A4 hydrolase 




1 


Leukotriene A4 synthase 


LTA4S 


E 


Leukotriene B4 receptor 




1 


Leukotriene B4 synthase 


LTB4S 


E 


Leukotriene C4 receptor 




1 


Leukotriene C4 synthase 


LTC4S 


E 


LIM homeobox transcription factor 1 , beta 


LMX1B 


G 


Limb girdle muscular dystrophy 1 A 


LGMD1A 


G 


Limb girdle muscular dystrophy 1 B 


LGMD1B 


G 


Limb girdle muscular dystrophy 2G 


LGMD2G 


G 


Limb girdle muscular dystrophy 2H 


LGMD2H 


G 


Limbic associated membrane protein 


LAMP 


G 


Lipoprotein receptor, Low Density 


LDLR 


T 


Lipoxygenase 12 (platelets) 


L0G12 


1 


Loricrin 


LOR 


S 


Low density lipoprotein receptor-related 


LRP 


T 


protein precursor 






Luteinizing hormone-releasing hormbne 




N 


Luteinizing hormone-releasing hormone 




N 


receptor 






lymphotoxin 




1 


Lysosome-associated membrane protein 1 


LAMP1 


G 


Lysosome-associated membrane protein 2 


LAMP2 


G 


Lysozyme 


LYZ 


1 


Lysyl hydroxylase 


PLOD 


E 


Lysyi oxidase 


LOX 


E 


Macrophage activating factor 


MAP 


1 


Macrophage Inflammatory protein-1 


MIP1 


1 


Macrophage inflammatory protein-1 receptor 




1 


Macrophage inflammatory protein-2 


MIP2 


1 


Macrophage inflammatory proteln-2 receptor 




1 


MADS box transcription-enhancer factor 2A 


MEF2A 


G 


MADS box transcription-enhancer factor 2B 


MEF2B 


G 


MADS box transcription-enhancer factor 2C 


MEF2C 


G 


MADS box transcription-enhancer factor 2D 


MEF2D 


G 


Mannose binding protein 


MBP 


1 


Mannosidase, alpha B lysosomal 


MANB 


E 


Mannosidase, beta A lysosomal 


MANBA 


E 


Marenostrin 


MEFV 


T 


Matrix Gla protein 


MGP 


G 


Matrix metalloproteinase 1 


MMP1 


E 


Matrix metalloproteinase 10 


MMP10 


E 


Matrix metalloproteinase 1 1 


MMP11 


E 


Matrix metalloproteinase 12 


MMP12 


E 


Matrix metalloproteinase 13 


MMP13 


E 


Matrix metalloproteinase 14 


MMP14 


E 


Matrix metalloproteinase 15 


MMP15 


E 
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Matrix metalloproteinase 16 

Matrix metalloproteinase 17 

Matrix metalloproteinase 18 

Matrix metalloproteinase 19 

Matrix metalloproteinase 2 

Matrix metalloproteinase 3 

Matrix metalloproteinase 4 

Matrix metalloproteinase 5 

Matrix metalloproteinase 6 

Matrix metalloproteinase 7 

Matrix metalloproteinase 8 

Matrix metalloproteinase 9 

MEK kinase. MEKK 

Melanocortin 1 receptor 

Melanocortin 2 receptor 

Melanocortin 4 receptor 

Mesoderm-specific transcript 

Methylguanine-DNA methyltransferase 

Methylmalonyl-CoA mutase 

Mevalonate kinase 

MHC Class I: A 

MHC Class I: B 

MHC Class I: C 

MHC Class I: LMP-2, LMP-7 

MHC Class I: Tapl 

MHC Class II: DP 

MHC Class II: DQ 

MHC Class II: DR 

MHC Class II: Tap2 

MHC Class IhComplementation group A 
MHC Class il:Complementation group B 
MHC Class ll:Complementation group C 
MHC Class IhComplementation group D 
Microphthalmia-associated transcription 
factor 
Midline 1 

Mitochondrial trifunctionai protein, alpha 
subunit 

Mitochondrial trifunctionai protein, beta 

subunit 

Moesin, MSN 

Molybdenum cofactor synthesis 1 

Molybdenum cofactor synthesis 2 

Monoamine oxidase A 

Monoamine oxidase B 

Monocyte chemoattractant protein 1 

Mucolipidoses 

Mulibrey nanism 



MMP16 
MMP17 
MMP18 
MMP19 
MMP2 

MMP3. STMY1 

MMP4 

MMP5 

MMP6 

MMP7 

MMP8 

MMP9 

MC1R 

MC2R 

MC4R 

MEST 

MGMT 

MUT 

MVK 



ABCR, TAP1 
HLA-DPB1 



TAP2. PSF2 

MHC2TA 

r^ank 

RFX5 

RFXAP 

MITF 

MI01 
HADHA 

HADHB 



M0CS1 

M0CS2 

MAOA 

MAOB 

MCP1 

GNPTA 

MUL 



E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
•E 
E 
T 
T 
T 
G 
E 
E 
E 



G 
E 



S 
E 
E 
E 
E 
I 

E 
T 
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Muscarinic receptor, Ml 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Muscle pliosphprylase 


PYGM 


E 


Mutated in colorectal cancers, MCC 


MCC 


G 


MutS homolog 3 


MSH3 


G 


Myeloperoxidase 


MPO 


1 


Myocilin 


MYOC 


T 


Myogenic factor 3 


MYF3 


G 


Myogenic factor 4 


MYF4 


G 


Myogenic factor 5 


MYF5 


G 


Myoglobin 




T 


Myomesin 1 


MY0M1 


S 


Myomesin 2 


MY0M2 


S 


Myopia 1 


MYP1 


T 


Myopia 2 


MYP2 


T 


Myosin 15 


MY015 


S 


Myosin 5A 


MY05A 


s 


Myosin 6 


MY06 


s 


Myosin 7A 


MY07A 


s 


Myosin, cardiac 


MYH7 


s 


Myosin, light chain 2 


MYL2 


s 


Myosin, light chain 3 


MYL3 


s 


Myotubularin 


MTM1 


s 


Na+, K+ ATPase, alpha 


ATP1A1 


G 


Na+, K+ ATPase, beta 1 


ATP1B1 


G 


Na+, K+ ATPase, beta 2 


ATP1B2 


G 


Na+, K+ ATPase, beta 3 


ATP1B3 


G 


Na+/H+ exchanger 1 


NHE1 


T 


Na+/H+ exchanger 2 


NHE2 


T 


Na+/H+ exchanger 3 


NHE3 


T 


Na+/H+ exchanger 4 


NHE4 


T 


Na+/H+ exchanger 5 


NHE5 


T 


N-acetylgalactosamine-6-sulfate sulfatase 


GALNS 


E 


N-acetylglucosamine-6-sulfatase 


GNS 


E 


N-acetylglucosaminidase, alpha 


NAGLU ... 


E. 


NADH dehydrogenase 




E 


NADH-cytochrome b5 reductase 


DIA1 


E 


NADPH-dependent cytochrome P450 


PGR 


E 


reductase 






NB6 




1 


Nebulin 


NEB 


S 


Nephrosis 1 


NPHS1 


T 


Neural retina-specific gene 


NRL 


G 


Neuraminidase sialidase 


NEU 


T 


Neuregulin 


HGL 


G 
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Neurexin 




N 


Neuroendocrine convertase 1 


NEC1.PCSK1 


E 


Neurokinin A 


NKNA 


N 


Neurol<inin B 


NKNB 


N 


Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Neurotensin 


NTS 


N 


Neurotensin receptor 


NTSR1 


N 


NIbrin 


NBS1 


G 


Noggin 


NOG 


G 


Notcli ligand - jagged 1 


JAG LAGS 


G 


Nuclear factor l-kappa-B-like gene 


IKBL 


1 


Nuclear factor kappa beta 


NFKB 


1 


Nuclear factor of activated T cells (NFAT) 


NFATC 


G 


complex, cytosolic 






Nuclear factor of activated T ceils (NFAT) 


NFATP 


G 


complex, preexisting component 






Ocular albinism 1 


0A1 


S 


Oculocutaneous albinism II 


0CA2 


S 


Oncogene ERG (early reponse gene) 




G 


Oncogene fos 


FOS 


G 


Oncogene GLI1 


GLI 


G 


Oncogene GLI2 


GLI2 


G 


Oncogene GLI3 


GLI3 


G 


Oncogene sis 


PDGFB 


G 


Oncogene src 




G 


Opioid receptor, delta 


0PRD1 


N 


Opioid receptor, kappa 


0PRK1 


N 


Opioid receptor, mu 


0PRM1 


N 


Ornithine delta-aminotransferase 


OAT 


E 


Osteocalcin 




S 


Osteonectin 


ON 


G 


Osteopontin 


OPN 


G 


Osteoprotegerin 


OPG 


G 


Oxytocin 


OXT 


N 


Oxytocin receptor 


OXTR 


N 


p21-acttvated kinase 3 


PAK3 


G 


Paired box homeotic gene 1 


PAX1 


ri 


Paired box homeotic gene 2 


PAX2 


G 


Paired box homeotic gene 3 


PAX3 


G 


Paired box homeotic gene 6 


PAX6 


G 


Paired box homeotic gene 7 


PAX7 


G 


Paired box homeotic gene 8 


PAX8 


G 


Paired-tike homeodomain transcription factor PITX2 
2 


G 


Paired-like homeodomain transcription factor PITX3 


G 
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Parathyroid hormone 


PTH 


G 


Parathyroid hormone receptor 


PTHR1 


G 


Parathyroid hormone related-peptide 


PTHrP 


G 


Parathyroid hormone-like honnone 


PTHLH 


G 


Patched (Drosophila) homolog, PTCH 


PTCH 


G 


Peanut-lil<e 1 


PNUTL1 


1 


Peripherin, PRPH 




S 


Peroxisomal membrane protein 1 


PXMP1 


S 


Peroxisomal membrane protein 3 


PXMP3 


T 


Peroxisome biogenesis factor 1 


PEX1 


T 


Peroxisome biogenesis factor 19 


PEX19 


T 


Peroxisome biogenesis factor 6 


PEX6 


T 


Peroxisome biogenesis factor 7 


PEX7 


T 


Peroxisome receptor 1 


PXR1 


T 


Phenylethanolamine N-methyltransferase, 


PNMT 


E 


PNMT 






Phosphate regulating gene with homologies 


PHEX 


G 


to endopeptidases on the X chromosome 






Phosphodiesterase 1 / nucleotide 


PDNP1 


G 


pyrophosphatase 1 






Phosphodiesterase 1 / nucleotide 


PDNP2 


G 


pyrophosphatase 2 






Phosphodiesterase 1 / nucleotide 


PDNP3 


G 


pyrophosphatase 3 






Phosphofructokinase. muscle 


PFKM 


E 


Phosphoglucose isomerase 


GPI 


E 


Phosphoglycerate kinase 1 


PGK1 


E 


Phosphoglycerate mutase 2 


PGAM2 


E 


Phospholipase A2, group 10 


PLA2G10 


1 


Phospholipase A2, group 1 B 


PLA2G1B 


1 


Phospholipase A2. group 2A 


PLA2G2A 


1 


Phospholipase A2, group 2B 


PLA2G2B 


1 


Phospholipase A2, group 4A 


PLA2G4A 


1 


Phospholipase A2. group 4C 


PLA2G4C 


1 


Phospholipase A2, group 6 


PLA2G5 


1 


Phospholipase A2, group 6 


PLA2G6 


1 


Phosphomannomutase 2 


PMM2 


G 


Phosphoribosyl pyrophosphate synthetase 


PRPSl. 


E 


Phosphoryiase kinase, alpha 1 (muscle) 


PHKA1 


E 


Phosphorylase kinase, beta 


PHKB 


E 


Phosphoryiase kinase, delta 




E 


Phosphorylase kinase, gamma 2 


PHKG2 


E 


Phytanoyl-CoA hydroxylase 


PHYH 


G 


Pineolytic beta-receptors 




E 


Plakophilin 1 


PKP1 


T 


Plasminogen 


PLG 


E 


Platelet derived growth factor 


PDGF 


G 


Platelet derived growth factor receptor 


PDGFR 


G 
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Plectin 1 


PLEC1 


T 


Potassium inwardly-rectifying channel J1 


KCNJ1 


N 


Potassiunn voltage-gated channel El 


KCNE1 


N 


Potassium voltage-gated channel Q1 


KCNQ1 


N 


Potassium voltage-gated channel Q2 


KCNQ2 


N 


Potassium voltage-gated channel Q3 


KCNQ3 


N 


POU domain, class 3, transcription factor 4 


POU3F4 


G 


POU domain, class 4, transcription factor 3 


POU4F3 


G 


Prion protein 


PRNP 


N 


Procollagen N-protease 




E 


Procollagen peptidase 




E 


Prodynorphin 




N 


Profibrinolysin 




G 


Progesterone receptor (RU486 binding 


PGR 


G 


receptor) 






Prolactin receptor 


PRLR 


G 


Prolactin releasing hormone 


PRH 


G 


Proliferin 


PLF 


G 


Proopiomelanocortin 


POMC 


N 


Properdin P factor, complement 


PFC. PFD 


1 


Prophet of Pit1 


PR0P1 


G 


Propionyl-CoA cartraxyiase, alpha 


PCCA 


E 


Prosaposin 


PSAP 


N 


Prostacyclin synthase 




1 


Prostaglandin 15-OH dehydrogenase 


HGPD; PGDH 


1 


Prostaglandin D - DP receptor 




1 


Prostaglandin E1 receptor 




1 


Prostaglandin E2 receptor 




1 


Prostaglandin E3 receptor 




1 


Prostaglandin F - FP receptor 




1 


Prostaglandin F2 alpha receptor. 




1 


Prostaglandin 12 receptor 




T 


Prostaglandin IP receptor 




1 


Prostaglandin isomerase 




G 


Protease nexin 2 


PN2 


E 


Protective protein for beta-galactosidase 


PPGB 


E 


Protein C 


PROC 


1 


Proteinase 3 




L 


Purine nucleoside phosphorylase 


HP 


E 


Purinergic receptor P1A1 




N 


Purinergic receptor P1 A2 




N 


Purinergic receptor P1 A3 




N 


Purinergic receptor P2X, 1 


P2RX1 


N 


Purinergic receptor P2X, 2 


P2RX2 


N 


Purinergic receptor P2X, 3 


P2RX3 


N 


Purinergic receptor P2X, 4 


P2RX4 


N 


Purinergic receptor P2X, 5 


P2RX5 


N 


Purinergic receptor P2X, 6 


P2RX6 


N 
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Purineraic receotor P2X. 7 


P2RX7 


N 

1 t| 


Purinergic receptor P2Y, 1 


P2RY1 


N 
1 ^ 


Purinergic receptor P2Y, 1 1 


P2RY1 1 


N 


Purinergic receptor P2Y, 2 


P2RY2 


N 

1 X 


Pyrroline-5-carboxylate synthetase 


PYCS 


E 


Pyruvate kinase 


PKLR 


E 


Rabphiiin 




N 

1 X 


Radixin 


RDX 


S 

w 


RAS-associated protein, RAB3A 


RAB3A 


N 


Rathke oouch homeobox. RPX 


RPX 


G 


Receptor tyrosine kinase (RTK), Nsk2 


NSK2 


G 


Rptin;)! niament eoithellLim soecific nrotein 


RPE65 

1 XI W W 


c 
o 


^65kD^ 






PptinitiQ ninmpntosa npnp 1 


RP1 

1 xr 1 


q 
o 


Rptiniti^ ninmentosa nene 2 


RP2 

I xl 


e 

o 


PpfinttiQ ninnipntnsa npnp ^ 


RP3 

f XI W 


q 
o 


RptiniftQ ninmpntn^p npnp R 


RPB 


q 


RpHniti^ ninmpntnsa npnp 7 


RP7 RDS 

ixr I 1 ixu^w 


q 
o 


Rptinnhlfl^tnnnf) 1 


RR1 

1 xU 1 


o 


Rpfinnip ariri rpppntnr ainha 


RARA 

1 \#\l x#X 


n. 


Roflnriii^ CKc\(\ nap^ntrir hptsi 


RARR 
rvr\r\D 




Rofinr^ir* fiiPiH rpopntnr nammg 
rxdii iwiw doiu icwcpiui, ^ciiiiiiici 


RARG 




Rptinoid X receotor ainha 


RXRA 




Rptinnid X receotor beta 


RXRB 


G 


Retinoid X receotor oamma 


RXRG 


G 


RptinnI hindino nrotetn 4 


RBP4 

1 xwl ~ 


T 
1 


Rhnrinn^in 


RHO 

1 xl 


c 


RIGUI 


RIGUI 

1 xl W Wl 




Rim 




N 


Rod Qutpr seampnt mpmbranp orotain 1 


R0M1 


s 


Rvanodlns receotor 1 skeletal 


RYR1 


w 


Serotonin N-acetvltransferase 


SNAT 


p 

Urn. 


Serotonin receotor 5HT1A 


HTR1A 


N 


Serotonin receotor 5HT1B 

W^IWLWIIlii IwwwLyiWIf Wl 1 1 1 


HTR1B 


N 


Serotonin receotor 5HT1C 

wl Ulwl III 1 1 wwwwiwi } Wl III 


HTR1C 

1 1 1 1 x 1 


IN 


Serotonin receotor 5HT1D 


HTR1D 


IN 


Serotonin receotor 5HT1E 

WwlV^lwIIIII 1 w wwwVWI f wl 1 1 1 


HTR1E 


1 N 


Serotonin receotor 5HT1F 

wwl Wt^l III 1 1 w wwwLwl , wl 1 1 11 


HTR1F 


1 N 


Serotonin receotor 5HT2A 

\Jwl^kwl III 1 1 WWWia/LWI 1 Wl 1 1 SmJ\ 


HTR2A 


N 

1 N 


Serotonin receotor 5HT2B 

^^WlUkwl III 1 1 wWWkykWI 1 Wl I 1 


HTR2B 


N 
1 ^ 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Sex hormone binding globulin. SHBG 




T 


Sialoprotein. bone 


BSP 


G 
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Signal transducer and activator of 


STAT1 


G 


transcription 1 






Signaling lymphocyte activation molecule 


SLAM 


1 


Sine ocuiis homeoixik, drosophila, homolog 1 SIX1 


G 


Sine ocuiis homeobox. drosophila, homolog 2 SIX2 


G 


Sine ocuiis homeobox, drosophila, homolog 


5SIX5 


G 


Sjoegren (Sjogren) syndrome antigen A1 


SSA1 


1 


Slug protein 




G 


Small nuclear ribonucieoprotein polypeptide 
N 


SNRPN 


S 


Smoothelin 


SMTN 


G 


Smoothened (Drosophila) homolog 


SMOH 


G 


Sodium channel, non-voltage gated 1 , alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1, beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1, 


SCNN1G 


N 


gamma 






Sodium channel, voltage gated, type IV, 


SCN4A 


N 


alpha polypeptide 






Sodium channel, voltage gated, type V, alpha SCN5A 


N 


polypeptide 






Sodium channel, voltage-gated, type 1 , beta 


SCN1B 


N 


polypeptide 






Solute carrier family 1 (glutamate 


SLC1A1 


T 


transporter), member 1 






Solute carrier family 1 (glutamate 


SLC1A2 


T 


transporter), member 2 






Solute carrier family 12, member 1 


SLC12A1 


T 


Solute carrier family 1 2, member 2 


SLC12A2 


T 


Solute carrier family 12, member 3 


SLC12A3 


T 


Solute carrier family 16 (monocarboxylate 


SLC16A1 


T 


transporter), member 1 






Solute carrier family 16 (monocarboxylate 


SLC16A7 


T 


transporter), member 7 






Solute carrier family 17, member 1 


SLC17A1 


T 


Solute carrier family 17, member 2 


SLC17A2 


T 


Solute carrier family 19 (folate transporter), 


SLC19A1 


T 


member 1 






Solute carrier family 21 . member- 2 


SLC21A2 


...T 


Solute carrier family 21 , member 3 


SLC21A3 


T 


Solute carrier family 25, member 12 


SLC25A12 


T 


Solute carrier family 6 (GAMMA- 


SLC6A1 


T 



AMINOBUTYRIC ACID transporter), member 
1 

Solute carrier family 6 (neurotransmitter SLC6A3 T 
transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 T 
transporter, noradrenaline), member 2 

Solute carrier family 6. member 1 0 SLC6A1 0 T 
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Solute carrier family 6, member 8 


SLC6A8 


T 


Solute carrier family 7(amino acid 


SLC7A1 


T 


transporter), member 1 






Solute carrier family /(amino acid 


SLC7A2 


T 


transporter), member 2 






Solute carrier family 7(amino acid 


SLC7A7 


T 


transporter), member 7 






Solute carrier family 8 (sodium/calcium 


SLC8A1 


T 


exchanger), member 1 






Somatostatin 


SST 


N 


Somatostatin receptor, SSTR1 


SSTR1 


N 


Somatostatin receptor, SSTR2 


SSTR2 


G 


Somatostatin receptor, SSTR3 


SSTR3 


N 


Somatostatin receptor, SSTR4 


SSTR4 


N 


Somatostatin receptor, SSTR5 


SSTR5 


N 


Sonic hedgehog, SHH 


SHH 


G 


Sorbitol dehydrogenase 


. SORD 


E 


Sorcin 


SRI 


T 


Spectrin alpha 


SPTA1 


S 


Spectrin beta 


SPTB 


s 


Sperm adhesion molecule 


SPAM1 


G 


Sperm protamine P1 


PRM1 


G 


Sperm protamine P2 


PRM2 


G 


Sphingomyelinase 


SMPD1 


E 


Split hand/foot malformation gene 


0SS1 


G 


SRY-box 10 


SOX10 


G 


SRY-box 11 


S0X11 


G 


SRY-box 3 


S0X3 


G 


SRY-box 4 


SOX4 


G 


SRY-box 9 


S0X9 


G 


Steroid 5 alpha reductase 1 


SRD5A1 


E 


Steroid 5 alpha reductase 2 


SRD5A2 


E 


Steroid sulphatase 


STS 


E 


Substance P 




N 


Succinate dehydrogenase 1 


SDH1 


E 


Succinate dehydrogenase 2 


SDH2 


E 


Sulfamidase 


SGSH 


G 


Superoxide dismutase 1 


S0D1 . 


"E- 


Superoxide dismutase 3 


S0D3 


E 


Survival of motor neuron 1 , teiomeric 


SMN1 


T 


Synapsin 1 a & 1 b 


SYN1 


N 


Syhapsin 2a & 2b 


SYN2 


N 


Synaptic vesicle protein 2 


SV2 


N 


Synaptobrevin 1 


SYB1 


N 


Synaptobrevin 2 


SYB2 


N 


Synaptogyrin 




N 


Synaptophysin 


SYP 


N 


Synaptosomal-associated protein, 25KD 


SNAP25 


N 
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Synaptotagmin 1 SYT1 n 

Synaptotagmin 2 SYT2 N 

Synovial sarcoma gene 1 SSX1 G 

Synovial sarcoma gene 2 SSX2 G 

Syntaxin 1 STX1 N 

Tachykinin receptor, NK1R TACR1 N 

Tachykinin receptor, NK2R TACR2 n 

Tachykinin receptor, NK3R TACR3 N 

Talin, TLN S 

T-BOX 1 TBX1 G 

T-BOX 2 TBX2 G 

T-BOX 3 TBX3 G 

T-BOX 4 TBX4 G 

T-BOX 5 TBX5 G 

T-BOX 6 TBX6 G 

TEK, tyrosine kinase, endothelial TEK E 

Telomerase protein component E 

Tetranectin TNA t 

Thrombospondin THBS1 G 

Thromboxane A synthase 1 TBXAS1 | 

Thromboxane A2 TXA2 j 

Thromboxane A2 receptor TBXA2R j 

Thymosin I 

Thyrotropin releasing hormone TRH N 

Thyrotropin releasing honnone TRH G 

Thyrotropin releasing honnone receptor TRHR N 

Tip-associated protein TAP j 

Tissue non-specific alkaline phosphatase E 
TNSAP 

Titin TTN S 

Tocopherol (alpha) transfer protein TTPA T 

Torticollis, keloids, cryptorchidism and renal TKCR G 
dysplasia gene 

Transfonning gro\Arth factor, alpha TGFA G 

Transforming growth factor, beta 2 TGFB2 G 

Transforming gro\Arth factor, beta induced TGFBI G 

Transforming growth factor, beta receptor 2 TGFBR2 G 

Transglutaminase! TGM1 G 

Transglutaminase 2 TGM2 G 

Transglutaminase 4 TGM4 G 

Transthyretin TTR T 

^ Treacle gene TC0F1 G 

Triosephosphate isomerase TPI1 E 

Tropomyosin 1 alpha TPM1 S 

Tropomyosin 3 (non-muscle) TPM3 s 

Troponin C S 

Troponin I TNNI3 S 

Troponin T2, cardiac TNNT2 s 
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Trypsinogen 1 TRY1 e 

Trypsinogen 2 TRY2 e 

Tubby-like protein 1 TULP1 g 

Tuberous sclerosis 1 TSC1 g 

Tuberous sclerosis 2 TSC2 G 

Tumor susceptibility gene 101 TSG101 G 



Tumour necrosis factor (TNF) receptor TRAF1 
associated factor 1 

Tumour necrosis factor (TNF) receptor TRAF2 
associated factor 2 

Tumour necrosis factor (TNF) receptor TRAF3 
associated factor 3 

Tumour necrosis factor (TNF) receptor TRAF4 
associated factor 4 

Tumour necrosis factor (TNF) receptor TRAF5 
associated factor 5 

Tumour necrosis factor (TNF) receptor TRAF6 
associated factor 6 

Tumour necrosis factor alpha TNFA 
Tumour necrosis factor alpha receptor TNFAR 
Tumour necrosis factor beta TNFB 
Tumour necrosis factor beta receptor TNFBR 



Tumour protein p53 TP53. P53 G 

Tumour protein p63 TP63 G 

Tumour protein p73 TP73 G 

Tumour protein, translationally-controlled 1 TPT1 G 

Tumour suppresssor gene DRA DRA | 

Tyrosinase TYR E 

Tyrosinase-reiated protein 1 TYRP1 E 

Tyrosine aminotransferase TAT E 

Ubiquitin activating enzyme, E1 E 

Ubiquitin protein Itgase E3A UBE3A E 

Uncoupling protein 3 UCP3 T 

Undulin 1 C0L14A1 S 

Uroporphyrinogen decarboxylase UROD E 

Usher syndrome 2A USH2A S 

Vacuolar proton pump, subunit 1 VPP1 N 

Vacuolar proton pump, subunit 3 VPP3 - N 

Vascular endothelial growth factor VEGF G 

Vasoactive intestinal polypeptide VIP N 

Vasoactive intestinal polypeptide receptor VI PR N 

Villin S 

Vinculin S 

Vitamin D receptor VDR G 

Vitelliform macular dystrophy, atypical gene VMD1 T 

Von Hippel-Lindau gene VHL G 

Von Willebrand factor VWF T 

Werner syndrome helicase WRN G 
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Winged helix nude 


WHN 


G 


Wingless family, wnt2 


WNT2 


G 


Wingless family, wnt4 


WNT4 


G 


Wingless family, wnt5 


\Nfn5 


G 


Wingless family. wnt7 


WNT7 


G 


Wingless family, wnt8 


WNT8 


G 


Wiskott-Aldrich syndrome protein 


WASP, THC 


1 


Wnt inhibitory factor, WIF-1 


WIF1 


G 


Wolf-Hirschhom syndrome candidate 1 gene 


WHSC1 


G 


Wolfram syndrome 1 gene 


WFS1 


S 


Xeroderma pigmentosum, complementation 


XPA 


E 


group A 






Xeroderma pigmentosum, complementation 


XPB 


E 


group B 






Xerodenna pigmentosum, complementation 


XPC 


E 


group C 






Xeroderma pigmentosum, complementation 




■ E 


group D 






Xerodemia pigmentosum, complementation 




E 


group E 






Xeroderma pigmentosum, complementation 


XPF 


E 


group F 






Xeroderma pigmentosum, complementation 


ERCC5 


E 


group G 






X-ray repair gene 


XRCC9 


G 



421. A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 420. 

422. A set according to claim 420 or 421 in which a minority of said probes for listed 
genes are absent. 

423 . A set according to claim 420 or 421 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

424. A set according to claim 420 or 421 in which a limited number of probes are 
replaced by probes for non-listed genes. 

425 .A set of probes for a core group of genes according to any of claims 420 to 424 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 
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426. A set according to any of claims 420 to 425 consisting of probes for members of a 
sub-group of the core group. 

427. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

428. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

429. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

430. A set according to claim 427 or 428 in which said substrate is a semiconductor 
microchip. 

431 .A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 

432. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

433. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

434. A medical device including a set according to any of claims 420 to 432 for use in 
an array for detection of differential gene expression levels. 

435. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant stmctural variants (as defined in claim 
420) in a target group of genes by hybridising a nucleic acid-containing 
sample firom said patient or individual to a set according to any of claims 420 
and 422 to 432 and relating the probe hybridisation pattern to said variations. 

436. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 421) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 421 to 432 and relating the probe interaction pattern 
to said variations. 

437. Use of a set or device according to any of claims 420 to 432 for the prognosis 
and management of patients suffering from or at risk of experiencing the 
symptoms and consequences of dysfimction, damage or disease of the skin, 
muscle, connective tissue or bone. 

438. Use of a set or device according to any of claims 420 to 432 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

439. Use of a set or device according to any of claims 420 to 432 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug. 

440. Use of a set or device according to any of claims 420 to 432 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

441 . Use of a set or device according to any of claims 420 to 432 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

442. Use of a set or device according to any of claims 420 to 432 for the 
development of new strategies of therapeutic intervention and in clinical trials. 
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443. Use of a set or device according to any of claims 420 to 432 for construction 
of and generation of algorithms for patient and healthcare management. 

444. Use of a set or device according to any of claims 420 to 432 for modelling or 
assessing the impact of diseases or healthcare management strategies on individuals, 
groups, patient cohorts or populations 

445. Use of a set or device according to any of claims 420 to 432 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

446. Use of a set or device according to any of claims 420 to 432 for predicting 
optimum configuration/management of thereapeutic intervention. 

447. A method according to claim 435 or 436 in which the identification of gene 
variants is indicative of a higher risk of developing the symptoms and 
consequences of dysfunction, damage or disease of the skin, muscle, connective 
tissue or bone for the patient or individual. 

448. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop the symptoms and consequences 
of dysfunction, damage or disease of the skin, muscle, connective tissue or 
bone, which method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from the symptoms and consequences of dysfunction, 
damage or disease of the skin, muscle, connective tissue or bone; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the the symptoms and consequences of 
dysfunction, damage or disease of the skin, muscle, connective tissue or bone; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 420 
to 426; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing the symptoms and consequences of 
dysfunction, damage or disease of the skin, muscle, connective tissue or bone. 

449. A method for assessing whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 448. 

450. A method according to any of claims 435, 436, 448 and 449 wherein at least 
one step is computer-controlled. 

451. An assay suitable for use in a method according to any of claims 435, 436, 448 
and 449; said assay comprising means for detemiining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 420 to 426 in a biological sample. 

452. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms and consequences of dysftinction, damage 
or disease of the skin, muscle, connective tissue or bone; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 420 or 422 to 426 in a sample of human DNA; 

ii) reagents for use in the detection process 
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iii) readout indicating the probability of a patient or individual developing 
the symptoms and consequences of dysfunction, damage or disease of 
the skin, muscle, connective tissue or bone. 

453. A foraiatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing die symptoms and consequences of dysfunction, damage 
or disease of the skin, muscle, connective tissue or bone; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 421 to 426 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms and consequences of dysfunction, damage or disease of 
the skin, muscle, connective tissue or bone. 

454. A set of probes according to claim 420, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 

455. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulaitory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to endocrine and metabolic 
dysfunction, damage or disease; said probes being complementary to DNA and 
RNA sequences of said group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the following: 

KEY TO 'PROTEIN FUNCTION' COLUMN 

E ENZYME 

T TRANSPORT & STORAGE 

S STRUCTURAL 

I IMMUNITY 

N NERVOUS TRANSMISSION 

G GROWTH & DIFFERENTIATION 



METABOLIC & ENDOCRINE GENE LIST HUGO gene Protein 

symbol function 

17beta hydroxysteroid dehydrogenase 1 HSD17B1 E 

17beta hydroxysteroid dehydrogenase 3 HSD17B3 E 

17beta hydroxysteroid dehydrogenase 4 HSD17B4 E 

1 7beta hydroxysteroid oxidoreductase e 

17- ketosteroid reductase N 

1 8- hydroxysteroid oxidoreductase E 

2.3- bisphosphogiycerate mutase BPGM E 

2.4- dienoyl CoA reductase DECR E 
3 beta hydroxysteroid dehydrogenase 2 HSD3B2 E 
3-oxoacid CoA transferase OXCT E 
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5-adenosyl homocysteine hydrolase 




P 
c. 


6-phosphofnjcto-2-kinase 


PFKFB1 


c 


6-pyruvoyltetrahydropterin synthase 


PTS 


c 


Acetoacetyi 1-CoA-thioiase 


ACAT1 


p 


Acetyl CoA acyltransferase 


ACAA 


c 


Acetyl CoA carboxylase 


ACC 


cr 
c 


Acetyl CoA carboxylase alpha 


ACACA 




Acetylcholinesterase 


ACHE 


p 


Acid phosphatase 2, lysosomal 


ACP2 




Actin, alpha, cardiac 


ACTC 


Q 


Actin, alpha, skeletal 


ACTA1 


c 
o 


Actin, alpha, smooth, aortic 


ACTA2 


O 


Activin 




n, 


Activin A receptor, type 2B 


ACVR2B 




Activin A receotor. tvoe 2-like kinase 1 


ACVRLI 

/»w V r\L. 1 




Acyl CoA dehydrogenase, long chain 


ACADL 


p 


Acyl CoA dehydrogenase, medium chain 


ACADM 


p 


Acvl CoA dehvdroaenase short chain 


ACADS 


c 
c 


Acvl CoA dphvflrnnpna^p vprv Innn phain 


APAn\/i 


E 


Acvl CoA svnthetasp lonn rhain 1 




. . t 


Acvl CoA svnthetasp lono rhain 9 




b 


Acvl CoA svnthetase lono chain A 




c 
c 


Acvl malonvl condensina enzvme 




c 


Adenomatous nolvnosis coli tumour 

/•mWI IWI 1 m liw W w wwiyin/wwlw wwll lUIIIWUI 


APP 




suoressor aene 






Adenosine deaminase 


ADA 


p 


Adenosine monophosphate deaminase 


AMPD 


p 


Adenosine receptor A1 


ADORA1 


M 
IN 


Adenosine receptor A2A 


AD0RA2A 


M 
IN 


Adenosine receptor A2B 


AD0RA2B 


M 
IN 


Adenosine receptor A3 


AD0RA3 


M 
IN 


Adenyl cyclase 




M 

IN 


Adenylate cyclase 1 


ADCY1 




Adenylate cyclase 2 


ADCY2 


P 


Adenylate cyclase 3 


ADCY3 


p 


Adenylate cyclase 4 


ADCY4 


p 


Adenylate cyclase 5 


ADCY5 


p 


Adenylate cyclase 6 


ADCY6 


p 
c 


Adenylate cyclase 7 


ADCY7 


p 


Adenylate cyclase 8 


ADCY8 


p 


Adenylate cyclase 9 


ADCY9 




Adenylate transferase 




E 


ADP-ribosyltransferase 


ADPRT 


E ' 


Adrenergic receptor, alphal 


ADRA1 


N 


Adrenergic receptor, alpha2 


ADRA2 


N 


Adrenergic receptor. beta1 


ADRB1 


N 


Adrenergic receptor, beta2 • 


ADRB2 


N 


Adrenergic receptor, beta3 


ADRB3 


N 
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Arirpnnlpijknri\/<?trnnh\/ npnp 


Al n 

ML.U 


E 


Alhiimin Al R 


At R 


T 


AlrnhnI riphx/rirnnpna^p 1 


Anm 


E 


AlpnhnI riph\/rirnnpn?i<5p 9 


Anno 


E 


Alnnhnl HphvHrnnpnA^sp 


Ar^UQ 

Muno 


E 


AlrnhnI Hphvrirnnpnfl^p 4 


Anui^ 
MuriH 


E 


AlivihnI rfphvrirnnpnPiQP ^ 


Anuf; 
Muno 


E. 


AlrnhnI Hphvrirnnpnfl^p fi 


ARMA 

Muno 


E 


AlpnhnI Hphx/Hmnpnaco 7 
rAiufJi iLii uci lyvjiu^ciicioo / 


MUn f 


E 


AlHohv/Ho HohvHmnonaco i 


Al nu-i 
ALUM! 


E 


AlHAhv/Ho Hoh\/Hmnon£ico 1 H 


Al RLI'IA 

ALUnlU 


E 


AIHoK\/Ha Hoh%/Hmnonaco 0 

Miuciiyut? uciiyuruydiasc ^ 


Al r^LfO 

ALUrfZ 


E 


rMUdiyuc uci jyui u^c;Mcioc u 


Al nuc 
ALUno 


E 


Aluciiyuc uci lyuruycfiabc o 


Al r\LJA 
ALUno 


E 


Miuenyue ucnyvjiugcriaoc / 


ALUM/ 


E 


Alrloi^co A 


Al r\/^A 
ALUUA 


■ E 


rMUOIao6 D 


ALUUB 


E 


Miaoiase o . 


ALDOC 


E 


rMuobicrunc rev/cpiur 


MLK 


G 


MiKaiine pnospnaiase, iiver/Done/Kian6y 


A 1 m 

ALPL 


T 


MiKyigiyc«rone pnospnaio syninas6 


A o no 
AG PS 


E 


Mipna 1 aciQ giycoproiein 


A A ^ ♦ A O O 


. T 


aipna 1 -anuirypsin 


PI 


E 


aipna-aciinin z 


AU rN2 


G 


aipria-'aciiniri o 


AU 1 Ino 


G 


aipna"'arTiino acipic SGmiaiuGnyQe syninasB 




E 


o{nHci_/ilf f /^octrf oca n^iifrol AD 
aiprid-yiUlAJoiUabo, i icUllal MD 


AM AD 


E 


fslnhfl.nli lonciHoco noiitrol 
olipi1cl''yiUv,/UblUab69 ncuirai v> 


oANU 


E 


cii|ji ici~f\c?iij^iuuai die uci lyuiuyci labc? 




E 


A m i n n rt^pf h \/lt ra n cf P ra c la 
r^i 1 ill iKJi 1 icii ly III Cil lojci dOC? 


AMT 


E 


AminnnpntfHacp P 


YDMDrTDO 


E 


Amnhironi ilin 
rM 1 i|ji III cyuiii 1 


ADPr^ 
Arxtvj 


G 


Amvln-I A-nli tmQirlaQp 


Ar5l 
AuL 


E 


Miiuruyt^n icucpior 


A D 

AK 


G 




A Mr^DX'l 

AiMor 1 1 


G 


rAi lyiwpuidiii ^ 




G 


Annintpncin r'rtnwortinn AnTx/mo 
AM ly luici ibii 1 uuiivcruny cii^ymc 


APC n^D-i 


E 


rM lyiuLci ibii 1 icucpiur 1 


Avj 1 K1 


T 


AnninfAncin ro^or\f/^r 
rM lyiuic^Mbii 1 icucpiur ^ 


Ao 1 KZ 


T 


rM ly 1 u It? 1 1 o 1 1 luy Ctf n 


AO 1 


E 


Anti-Mullprian hnrmnnp 


AMM 




Anti-Mullerian hormone type 2 receptor 


AMHR2 


G 


Apoiipoprotein A 1 


AP0A1 


T 


Apolipoprotein A II 


AP0A2 


T 


Apoiipoprotein B 


APOB 


T 


Apolipoprotein C1 


AP0C1 


T 


Apoiipoprotein C2 


AP0C2 


T 


Apolipoprotein C3 


AP0C3 


T 
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Apolipoprotein D 


APOD 


T 

1 


Apolipoprotein E 


APOE 


T 
1 


Apolipoprotein H 


APOH 


T 
t 


Aquaporin 1 


AQP1 


T 
1 


Aquaporin 2 


AQP2 


T. 


Arginine vasopressin 


AVP 


N 


Arginine vasopressin receptor 1A 


AVPR1A 


fM 


Arginine vasopressin receptor 1 B 


AVPR1B 


M 
IN 


Arginine vasopressin receptor 2 


AVPR2 


M 
IN 


Asparagine synthetase 


AS 


F 


Aspartate transcarbamoylase 




F 


Ataxia telanaiectasia conriDiementation aroun 
D 


ATH ATnr 


o 


Ataxia telangiectasia gene, AT 


ATM 

/ \ 1 IVI 




ATP cobalanriin adenoxyltransferase 




b 


Atrial natriuretic peptide 


ANP 




Atrial natriuretic peptide receptor A 


NPR1 


n 


Atrial natriuretic oentide recentor R 






Atrial natriuretic peptide receptor C 


NPR3 




Attractin 




i 


Autoimmune renulator AIRF 


AIRF 


1 


beta-endorphin receptor 




M 
IN 


beta-galactosidase 


GLR1 


tz 


beta-ketoacvl reductase 




c 
c 


Bile acid coenzvme A* amino acid N- 


BAAT 


c 
c 


acvltransferase 

\^^^y 9 %9 %^9 9%^ 9 Wi^^\^ 






Bile salt sxnnrt numn 




T 

1 


Blia salt-stimulated iina^p 




tz 


Bilirubin U DP-glucuronosyltransferase 




F 


Bloom syndrome protein 


BLM 




Bradykinin receptor B1 




1 
1 


Bradykinin receptor B2 




1 
1 


Branched chain aminotransferase 1 , cytosolic 


BCAT1 


F 


Branched chain aminotransferase 2 






mitochondrial 






Branched chain keto acid dehydrogenase El, 


BCKDHA 


F 


alpha polypeptide 






Branched chain keto acid dehydrogenase E1, 


BCKDHB 


C 


beta polypeptide 






Butyrylcholinesterase 


RCHF 


C 

c 


C17-20 dp<?molase 




E 


C3 convertase 




E 


Calblndin 1 


CALB1 


G 


Calbindin D9K 


CALB3 


G 


Calcineurin A1 


CALNA1 


1 


Calcineurin A2 


CALNA2 


1 


Calcineurin A3 


CALNA3 


1 


Calcineurin B 




1 
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Calcitonin receptor /Calcitonin gene-related 


CALCR 


N 


peptide receptor 




v^diuiiui III 1/ waiuiiui iin y6n6''r6iai6Q pepiiue 


^ A 1 O A 

OALUA 


N 


alpha 




v^aiuiuin uiidiinci, vuiiage-uepenueni, aipna 


OACNAI p 


N 


1 F subunit 




Calcium channel, voltage-dependent, Alpha- 


CACNA1B 


N 


IB (CACNL1A5) 




Calcium channel, voltage-dependent, Alpha- 
1C 


CACNA1C 


N 


Calcium channel, voltage-dependent. Aipha- 
1D 


CACNA1D 


N 


Calcium channel, voltage-dependent, Alpha- 


CACNA1E 


IN 


IE (CACNL1A6) 




Calcium channel, voltage-dependent, Alpha- 


CACNA2 


M 

IN 


2/delta 




Calcium channel, voltage-dependent, Beta 1 


CACNB1 


N 


Calcium channel, voltage-dependent, Beta 3 


CACNB3 


N 


Calcium channel, voltage-dependent, L type. 


CACNA1S 


N 


alpha 1S subunit 




Calcium channel, voltage-dependent, 


CACNG2 




Neuronal, Gamma 




Calcium channel, voltage-dependent, P/Q 


CACNA1A 


N 


type, alpha 1 A subunit 






Calcium channel, voltage-dependent, T-type 




N 


Calcium sensing receptor 


CASR 


T 


Calmodulin 1 


CALM1 


G 


Calmodulin 2 


CALM2 


G 


Calmodulin 3 


CALM3 


G 


Calmodulin-dependant protein kinase II 


CAMK2A 


G 


Calnexin 


CANX 


G 


Calpain 


CAPN, CAPN3 


E 


Calretinin 


CALB2 


N 


Canalicular multispecific organic anion 


CMOAT 


T 


transporter 






Cannabinoid receptor 


CNR1 


N 


Carbonic anhydrase 3 


CAS 


E 


Carbonic anhydrase 4 _ . 


CA4 




Carbonic anhydrase, alpha 


CA1 


E 


Carbonic anhydrase, beta 


CA2 


E 


Carboxylesterase 1 


CES1 


E 


Cardiac-specific homeobox, CSX 


CSX 


G 


Carnitine acetyltransferase 


CRAT 


E ■ 


Carnitine acylcamitine transtocase 


CACT 


E 


Carnitine palmitoyltransferase 1 


CPT1A 


E 


Carnitine palmitoyltransferase II 


CPT2 


E 


Camitine transporter protein 


CDSP. SCD 


T 


Camosinase 




N 
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Cartiiage-hair hypoplasia gene 


CHH 


N 


Catechol-O-methyltransferase 


COMT 


E 


Cell adhesion molecule, intercellular, ICAM 


ICAM1 


G 


Cell adhesion molecule, leukocyte- 


LECAM1 


G 


endothelial, LECAM (CD62) 






Cell adhesion molecule, liver, LCAM 


LCAM 


G 


Cell adhesion molecule, neural. NCAM1 


NCAM1 


G 


Cell adhesion molecule, neural, NCAM120 


NCAM120 


G 


Cell adhesion molecule, neural, NCAM2 


NCAM2 


G 


Ceil adhesion molecule, piatelet-endothelial, 


PECAM1 


G 


PECAM 






Cell adhesion molecule, vascular, VCAM 


VCAM1 


G 


c-erbB2 


ERBB2 


G 


c-erbB3 


ERBB3 


G 


c-erbB4 


ER8B4 


G 


Chitotriosidase 


chit 


E 


Cholecystokinin 


CCK 


N 


Cholecystokinin 8 receptor 


CCKBR 


N 


Cholesterol ester hydroxylase 




E 


Cholesterol ester transfer protein 


CETP 


T 


Choline acetyltransferase 


CHAT 


E 


Chromogranin A 


CHGA 


G 


Chymase 


CHY1 




Citrate synthase 




E 


Clathrin 




T 


Clusterin 


CLU 


G 


CoA transferase 




E 


Collagen IV alpha 5 


COL4A5 


S 


Collagen IV alpha 6 


COL4A6 


S 


Complex III 




• E 


Complex V 


MTATP6 


E 


Corticosteroid binding globulin 


CBG 


N 


Corticotrophin-releasing hormone 


CRH 


T 


Corticotrophin-releasing hormone receptor 


CRHR1 


T 


Cortisol receptor 




1 


Cubiiin 


CUBN 


T 


Cyclic AMP-dependent protein kinase 


PKA 


E 


Cyclic nucleotide phosphodiesterase 18 


PDE18 


E 


Cyclic nucleotide phosphodiesterase 181 


PDE1B1 


E 


Cyclic nucleotide phosphodiesterase 2A3 


PDE2A3 


E 


Cyclic nucleotide phosphodiesterase 3A 


PDE3A 


. E 


Cyclic nucleotide phosphodiesterase 38 


PDE3B 


E 


Cyclic nucleotide phosphodiesterase 4A 


PDE4A 


E 


Cyclic nucleotide phosphodiesterase 4C 


PDE4C 


E 


Cyclic nucleotide phosphodiesterase 5A 


PDE5A 


E 


Cyclic nucleotide phosphodiesterase 6A 


PDE6A 


E 


Cyclic nucleotide phosphodiesterase 68 


PDE6B 


E 


Cyclic nucleotide phosphodiesterase 7 


PDE7 


E 
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Cyclic nucleotide phosphodiesterase 8 


PDE8 


E 


Cyclic nucleotide phosphodiesterase 9A 


PDE9A 


E 


Cyclin-dependent kinase inhibitor 1C (P57. 


CDKN1C 


G 


KIP2) 






Cyclin-dependent kinase inhibitor 2A (p16) 


CDKN2A 


G 


Cyclooxygenase 1 


C0X1 


E 


Cyclooxygenase 2 


C0X2 


E 


CYP11A1 


CYP11A1 


E 


CYP11B1 


CYP11B1 


E 


CYP11B2 


CYP11B2 


E 


CYP17 


CYP17 


E 


CYP19 


CYP19 


E 


CYP1A1 


CYP1A1 


E 


CYP1A2 


CYP1A2 


E 


CYP1B1 


CYP1B1 


E 


CYP21 


CYP21 


E 


CYP24 


CYP24 


E 


CYP27 


CYP27 


E 


CYP27B1 


PDDR 


E 


CYP2A1 


CYP2A1 


E 


CYP2A13 


CYP2A13 


E 


CYP2A3 


CYP2A3 


E 


CYP2A6V2 


CYP2A6V2 


E 


CYP2A7 


CYP2A7 


E 


CYP2B6 


CYP2B6 


E 


CYP2C18 


CYP2C18 


E 


CYP2C19 


CYP2C19 


E 


CYP2C8 


CYP2C8 


E 


CYP2C9 


CYP2C9 


E 


CYP2D6 


CYP2D6 


E 


CYP2E1 


CYP2E1 


E 


CYP2F1 


CYP2F1 


E 


CYP2J2 


CYP2J2 


E 


CYP3A3 


CYP3A3 


E 


CYP3A4 


CYP3A4 


E 


CYP3A5 


CYP3A5 


E 


CYP3A7 


CYP3A7 


E 


CYP4A11 


CYP4A11 . 


. -E 


CYP4B1 


CYP4B1 


E 


CYP4F2 


CYP4F2 


E 


CYP4F3 


CYP4F3 


E 


CYP51 


CYP51 


E 


CYP5A1 


CYP5A1 


E 


CYP7A 


CYP7A 


E 


CYP8 


CYP8 


E 


Cystathionase 


CTH 


E 


Cystathione beta synthase 


CBS 


E 


Cystic fibrosis transmembrane conductance 


CFTR 


N 
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regulator, CFTR 
Cystinosin 
Cytidine deaminase 



CTNS 
CDA 



Cytidine-5-prime-triphosphate synthetase CTPS 
Cytochrome a 
Cytochrome c 

Cytochrome c oxidase, MTCO 
Cytokine-suppressive antiinflammatory drug- CSBP1 
binding protein 1 

Cytokine-suppressive antiinflammatory drug- CSBP2 
binding protein 2 

DAX1 nuclear receptor DAX1 
D-beta-hydroxybutyrate dehydrogenase 
Dehydratase 

Delta 4-5 oxosteroid isomerase 

Delta aminolevulinate synthase 1 ALAS1 

Delta 'aminolevulinate synthase 2 AU\S2 

Deoxycorticosterone (DOC) receptor 

Deoxyuridine triphosphatase; dUTPase 

DHEA sulfotransferase STD 

Dihydrodiol dehydrogenase 1 DDH1 

Dihydrolipoamide branched chain DBT 

transacylase 

Dihydrolipoamide dehydrogenase DLD 

DihydrolipoyI dehydrogenase 2 PDHA 

DihydrolipoyI transacetylase PDHA 
Dihydroorotase 

Dihydropyramidinase DPYS 
Dihydroxyacetonephosphate acyltransferase DHAPAT 

Dihyropyrimidine dehydrogenase DPYD 
DNA glycosylases 
DNA helicases 

DNALigasel LIG1 

DNA methyltransferase DNMT 

DOPA decarboxylase DDC 

Dopamine beta hydroxylase DBH 

Dopamine receptors D1 DRD1 

Dopamine receptors D2 . PRD2 

Dopamine receptors D3 DRD3 

Dopamine receptors D4 DRD4 

Dopamine receptors D5 DRD5 

Dynamin DNM1 

Eiectron-transfering-flavoprotein alpha ETFA 

Electron-transfering-flavoprotein beta ETFB 

Electron-transferring flavoprotein ETFDH 
dehydrogenase 

Endometrial bleeding-associated factor EBAF 

Endothelin converting enzyme ECE1 



wo 99/64627 



PCT/GB99/01780 



707 



Endothelin receptor type A 
Endothelin receptor type B 
Enolase 

EnoyI CoA reductase 
Enterokinase 

Ephrin receptor tyrosine kinase A 
Ephrin receptor tyrosine kinase B 
Epidermal growth factor 
Epidermal growtli factor receptor 



EDNRA 
EDNRB 
EN01 

PRSS7. ENTK 

EPHA 

EPHB 

EGF 

EGFR 



N 
N 
E 
E 
E 
G 
G 
G 
G 



Erythropoietin 


EPO 


1 


Estrogen receptor 


ESR 


G 


Excision repair complementation group 1 


ERCC1 


E 


protein 






Factor 1 (No. one) 


F1 


1 


FADH dehydrogenase 




E 


Fatty acid binding proteins FABP2 


FABP2 


T 


Fc fragment of IgG, high affinity lA, receptor 
for 


FCGR1A 


G 


Fc fragment of IgG, low affinity lla, receptor 


FCGR2A 


G 


for (CD32) 






Fc fragment of IgG, low affinity Ilia, receptor 


FCGR3A 


G 


for (CD16) 






Ferritin, H subunit 




T 


Ferritin, L subunit 


FTL 


T 


Fibrinogen alpha 


FGA 


S 


Fibrinogen beta 


FGB 


S 


Fibrinogen gamma 


FGG 


s 


Fibroblast growth factor 


FGF1 


G 


Fibroblast growth factor receptor 1 


FGFR1 


G 


Fibroblast growth factor receptor 2 


FGFR2 


G 


Fibroblast growth factor receptor 3 


FGFR3 


G 


Flavin-containing monooxygenase 1 


FM01 


E 


Flavin-containing monooxygenase 2 


FM02 


E 


Flavin-containing monooxygenase 3 


FM03 


E 


Flavin-containing monooxygenase 4 


FM04 


E 


Follicle stimulating hormone receptor 


FSHR, 0DG1 


G 


Follicle stimulating hormone, FSH 


FSHB 


G 


Follistatin 




G 


Frataxin 


FRDA 


G 


Fructose-1 ,6-diphosphatase 


FBP1 


E 


Fumarase 


FH 


E 


Fumarylacetoacetase 


FAH 


E 


GABA receptor, alpha 1 


GABRA1 


N 


GABA receptor, alpha 2 


GABRA2 


N 


GABA receptor, alpha 3 


GABRA3 


N 


GABA receptor, alpha 4 


GABRA4 


N 


GABA receptor, alpha 5 


GABRA5 


N 


GABA receptor, alpha 6 


GABRA6 


N 
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GABA receptor, beta 1 


GABRB1 


N 


GABA receptor, beta 2 


GABRB2 


N 


GABA receptor, beta 3 


GABRB3 


N 


GABA receptor, gamma 1 


GABRG1 


N 


GABA receptor, gamma 2 


GABRG2 


N 


GABA receptor, gamma 3 


GABRG3 


N 


GABA transaminase 


ABAT 


E 


Galactocerebrosidase 


GALC 


E 


Galactokinase 


GALK1 


E 


Galactose 1 -phosphate uridyl-transferase 


GALT 


E 


Galanin 


GAL 


N 


Galanin receptor 


GALNR1 


N 


Gamma-glutamyl carboxylase 


GGCX 


T 


Gamma-glutamyltransferase 1 


GGT1 


•T 


Gamma-glutamyltransferase 2 


GGT2 


T 


Gap junction protein beta 1 


GJB1 


T 


Gap junction protein beta 3 


GJB3 


T 


Gastric inhibitory polypeptide GIP 


GIP 


T 


Gastric inhibitory polypeptide receptor, GIPR 


GIPR 


T 


Gastric Intrinsic factor, GIF 


GIF 


E 


Gastric lipase, LIPF 




T 


Gastrin 


GAS 


G 


Gastrin releasing peptide 


GRP 


T 


Gastrin releasing peptide receptor 


GRPR 


T 


Glucagon receptor 


GCGR 


G 


Glucagon synthase 




T 


Glucagon-like peptide receptor 1 


GLP1R 


G 


Glucocorticoid receptor 


GRL 


G 


Glucokinase 


GCK 


E 


Glucosaminyl (N-acetyl) transferase 2. 1- 


GCNT2 


E 


branching enzyme 






G!ucose-6-phosphatase 


G6PC 


E 


Glucose-6-phosphatase translocase 


G6PT1 


E 


Glucose-6-phosphate dehydrogenase 


G6PD 


E 


Glucosidase, acid beta 


GBA 


E 


Glutamate decarboxylase, GAD 


GAD1 


E 


Glutamate dehydrogenase 


GLUD1 


E 


Glutamine phosphoribosylpyrophosphate 




. E 


amidotransferase/PRPP amidotransferase 






Glutamine synthase 




E 


Glutathione 


GSH 


T 


Glutathione peroxidase, GPX2 


GPX2 


E 


Glutathione reductase, GSR 


GSR 


E 


Glutathione S-transferase, GSTZ1 


GSTZ1 


E 


Glutathione synthetase 


GSS 


E 


Glyceraldehyde-3-phosphate dehydrogenase. 


GAPDH 


E 


GAPDH 






Glycerol kinase 


GK 


E 
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Glycerophosphate dehydrogenase 2 


GPD2 


E 


Glycinamide ribonucleotide (GAR) 


GART 


• E 


transformyiase 






Glycine dehydrogenase 


GLDC 


E 


Glycogen branching enzyme 


GBE1 


E 


Glycogen phosphorylase 


PYGL 


E 


Glycogen synthase 1 (muscle) 


GLYS1 


E 


Glycogen synthase 2 (liver) 


GYS2 


E 


Glycosyltransferases, ABO blood group 


ABO 


E 


Gonadotropin releasing hormone 


GNRH 


G 


Gonadotropin releasing hormone receptor 


GNRHR 


G 


Growth arrest-specific homeobox 


GAX 


G 


Growth hormone 1 


GH1 


G 


Growth hormone 2 (placental) 


GH2 


G 


Growth hormone receptor 


GHR 


G 


Growth hormone releasing hormone (GHRH) 


GHRH 


G 


Growth hormone releasing homione receptor 


GHRHR 


G 


GTP cylcohydrolase 1 


GCH1 


G 


GTPase-activating protein, GAP 


RASA1 


G 


Guanidinoacetate N-methyltransferase 


GAMT 


E 


Guanine nucleotide-binding protein, alpha 


GNA01 


N 


activating activity polypeptide, GNAO 






Guanine nucleotide-binding protein, alpha 


GNAI1 


N 


inhibiting activity polypeptide 1, GNAI1 






Guanine nucleotide-binding protein, alpha 


GNAI2 


N 


inhibiting activity polypeptide 2, GNAI2 






Guanine nucleotide-binding protein, alpha 


GNAI3 


N 


inhibiting activity polypeptide 3, GNAI3 






Guanine nucleotide-binding protein, alpha 


GNAS1 


N 


stimulating activity polypeptide, GNAS1 






Guanine nucleotide-binding protein, alpha 


GNAS2 


N 


stimulating activity polypeptide, GNAS2 






Guanine nucleotide-binding protein, alpha 


GNAS3 


N 


stimulating activity polypeptide, GNAS3 






Guanine nucleotide-binding protein, alpha 


GNAS4 


N 


stimulating activity polypeptide, GNAS4 






Guanine nucleotide-binding protein, alpha 


GNAT1 


N 


transducing activity polypeptide. GNAT1 






Guanine nucleotide-binding protein, alpha 


GNAT2 


N 


transducing activity polypeptide, GNAT2 






Guanine nucleotide-binding protein, beta 


GNB3 


N 


polypeptide 3 






Guanine nucleotide-binding protein, gamma 


GNG5 


N 


polypeptide 5 






Guanine nucleotide-binding protein, q 


GNAQ 


N 


polypeptide 






Guanylate cyclase 2D, membrane (retina- 


GUCY2D 


E 



specific) 
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Guanylate cyclase activator 1 A (retina) GUCA1 A 
Guanylate kinase 

Guanylin GUCA2 

Guanylyl cyclase 

Heat shock protein, HSP60 

Heat shock protein, HSP70 

Heat shock protein, HSP90 

Heat shock protein. HSPA1 

Heat shock protein, HSPA2 



Hemopexin HPX 

Heparin binding epidermal growth factor HBEGF 

Hepatic lipase LIPC 

Hepatic nuclear factor-3-beta HNF3B 

Hepatic nuclear factor-4-alpha HNF4A 

Hexokinase 1 HK1 

Hexokinase 2 HK2 

Hexosaminidase A HEXATSD 

Hexosaminidase B HEXB 
Histamine receptors, H1 
Histamine receptors. H2 
Histamine receptors. H3 

HMG-CoA lyase HMGCL 

HMG-CoA reductase HMGCR 

HMG-CoA synthase HMGCS2 

Holocarboxylase synthetase HLCS 

Holoprosencephaly 1 HPE1 

Holoprosencephaly 2 HPE2 

Holoprosencephaly 3 HPE3 

Holoprosencephaly 4 H PE4 

Homeobox (HOX) gene A13 H0XA13 

Honnone-sensitive lipase HSL 
HSSB, replication protein 

Human chorionic gonadtrophin, hCG CO 

Human placental lactogen CSH1 

Hydroxyacyl glutathione hydrolase HAGH 

Hypoxanthine-guanine HPRT 
phosphoribosyltransferase. HGPRT 

Hypoxia inducible factor 1 . HIF1A 
Hypoxia inducible factor 2 

Iduronate 2 sulphatase IDS 
Immunoglobulin E (IgE) reponsiveness gene IGER 
Immunoglobulin E (IgE) serum concentration IGES 
regulator gene 

Immunoglobulin gamma (IgG) 2 IGHG2 

Indian hedgehog, ihh IHH 

Inhibin. alpha INHA 

Inhibin, beta A INHBA 

Inhibin, beta B INHBB 
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Inhibin, beta C 


INHBC 


G 


Inosine monophosphate dehydrogenase. 




E 


IMPDH 






Inosine triphosphatase 


ITPA 


E 


Inositol 1,4,5-triphosphate receptor 1 


ITPR1 


G 


Inositol monophosphatase 


IMPA1 


N 


Inositol polyphosphate 1 -phosphatase 


INPP1 


N 


insulin 


INS 


G 


Insulin receptor 


INSR 


G 


Insulin receptor substrate-1 


IRS1 


G 


Insulin-like growth factor 1 


IGF1 


G 


Insulin-like growth factor 1 receptor 


IGF1R 


G 


Insulin-like growth factor 2 


IGF2 


G 


Insulin-like growth factor 2 receptor 


IGF2R 


G 


Integrin beta 1 


ITGB1 


G 


Integrin beta 2 


ITGB2 


G 


Interleukin(IL) 1 receptor 


IL1R 




Interleukin(IL) 1. alpha 


ILIA 


1 


Interleukin(IL) 1, beta 


IL1B 


1 


Interleukin(IL) 10 


IL10 


1 


Interleukin(IL) 10 receptor 


IL10R 


1 


Interleukin(IL) 11 


IL11 


1 


Interleukin(IL) 1 1 receptor 


IL11R 


1 


lnterieukin(IL)12 


IL12 


1 


Interleukin(IL) 12 receptor, beta 1 


IL12RB1 


1 


Interleukin(IL) 13 


IL13 


1 


Interleukin(IL) 13 receptor 


IL13R 


1 


Interleukin(IL) 2 


IL2 


1 


Interleukin(IL) 2 receptor, alpha 


IL2RA 


1 


Interleukin(IL) 2 receptor, gamma 


IL2RG 


1 


Interleukin(IL) 3 


IL3 


1 


Interleukin(IL) 3 receptor 


IL3R 


1 


Interleukin(IL) 4 


IL4 


1 


Interleukin(IL) 4 receptor 


IL4R 


1 


Interleukin(IL) 5 


IL5 


1 


Interleukin(IL) 5 receptor 


iL5R 


1 


Interleukin(IL) 6 


IL6 


1 


Interleukin(IL) 6 receptor 


IL6R 


I. , 


Interleukin(IL) 7 


IL7 


1 


Interleukin(IL) 7 receptor 


IL7R 


1 


Interleukin(IL) 8 


IL8 


1 


Interleukin(IL) 8 receptor 


IL8R 




Interleukin(IL) 9 


IL9 




Interleukin(IL) 9 receptor 


IL9R 




Interleukin(IL) receptor antagonist 1 


IL1RN.IL1RA 




lodothyronine-5*-deiodinase. type 1 and 2 




E 


IPS kinase 




E 


Islet amyloid polypeptide 


lAPP 


N 
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Isocitrate dehydrogenase 

Isovaleric acid CoA dehydrogenase 

Janus kinase 1 

Janus kinase 2 

Janus kinase 3 

Kallman syndrome gene 1 

Ketohexoklnase 

ketolase 

Lactase 

Lactotransferrin 

Laminin 5, alpha 3 

Laminin 5, beta 3 

Laminin receptor 1 

Lecithin-cholesterol acyltransferase 

Leptin 

Leptin receptor 
Leukotriene C4 synthase 
LH/choriogonadotropin (CG) receptor 
Lipoamide dehydrogenase 
Lipoprotein lipase 
Lipoprotein, High Density 
Lipoprotein, Intermediate Density 
Lipoprotein, Low Density 1 
Lipoprotein. Low Density 2 
Lipoprotein, Very Low Density 
Lipoprotein-associated coagulation factor 
Lipoxygenase 
Lipoxygenase 12 (platelets) 
Lipoxygenase 5 (leukocytes) 



IVD 

JAK1 

JAK2 

JAK3 

KALI 

KHK 



LTF 

LAMA3 

LAMB3 

LAMR1 

LCAT 

LEP 

LEPR 

LTC4S 

LHCGR 

OGDH 

LPL 

HDLDT1 



VLDLR 
LAC! 

L0G12 



E 

E 

G 

G 

G 

G 

E 

E 

E 

T 

G 

G 

G 

E 

G 

G 

E 

G 

E 

I 

T 
T 
T 
T 
T 
I 

E 
I 
I 



Luteinizing hormone, beta chain 


LHB 


G 


Lymphocyte-specific protein tyrosine kinase 


LCK 


1 


Lysosomal acid lipase 


LlPA 


E 


MAD (mothers against decapentaplegic. 


MADH2 


G 


Drosophila) homologue 2 






Malate dehydrogenase, mitochondrial 


MDH2 


E 


Malonyl CoA decarboxylase 




E 


Malonyl CoA transferase 




E 


Maltase-glucoamylase 




• E 


Mannosidase, alpha B lysosomal 


MANB 


E 


Mannosyl (alpha-1,6-)-glycoprotein beta-1, 2- 


MGAT2 


T 


N-acetylglucosaminyltransferase 






Marenostrin 


MEFV 


T 


Matrix Gla protein 


MGP 


G 


MEK kinase, MEKK 




E 


Melanocortin 2 receptor 


MC2R 


T 


Melanocbrtin 4 receptor 


MC4R 


T 


Menin 


MEN1 


G 


Methionine adenosyltransferase 


MAT1A. MAT2A 


E 
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Methionine synthase 


MTR 


E 


Methionine synthase reductase 


MTRR 


E 


Methylguanine-DNA methyltransferase 


MGMT 


E 


Methyl malonyl-CoA mutase 


MUT 


E 


Mitochondrial trifunctional protein, alpha 


HADHA 


E 


subunit 






Mitochondrial trifunctional protein, beta 


HADHB 


E 


subunit 






Molybdenum cofactor synthesis 1 


MOCS1 


. E 


Molybdenum cofactor synthesis 2 


MOCS2 


E 


Monoamine oxidase A 


MAOA 


E 


Monoamine oxidase B 


MAOB 


E 


Multidrug resistance associated protein 


MRP 


G 


Muscarinic receptor, Ml 


CHRM1 


N 


Muscarinic receptor, M2 


CHRM2 


N 


Muscarinic receptor, M3 


CHRM3 


N 


Muscarinic receptor, M4 


CHRM4 


N 


Muscarinic receptor, M5 


CHRM5 


N 


Muscle phosphorylase 


PYGM 


E 


Na+, K+ ATPase, alpha 


ATP1A1 


G 


Na+, K+ ATPase, beta 1 


ATP1B1 


G 


Na+, K+ ATPase, beta 2 


ATP1B2 


G 


Na+, K+ ATPase, beta 3 


ATP1B3 


G 


Na+/H+ exchanger 1 


NHE1 


T 


Na+/H+ exchanger 2 


NHE2 


T 


Na+/H+ exchanger 3 


NHE3 


T 


Na+/H+ exchanger 4 


NHE4 


T 


Na+/H+ exchanger 5 


NHE5 


T 


N-acetyltransferase 1 


NAT1 


E 


N-acetyltransferase 2 


NAT2 


E 


NADH dehydrogenase (ubiquinone) Fe-S 


NDUFS1 


E 


protein 1 






NADH dehydrogenase (ubiquinone) Fe-S 


NDUFS4 


E 


protein 4 






NADH dehydrogenase (ubiquinone) 


NDUFV1 


E 


flavoprotein 1 






NADH-cytochrome b5 reductase 


DIA1 


E 


NADPH-dependent cytochrome P450 


. POR 


E 


reductase 






Nephronophthisis 1 


NPHP1 


T 


Nephrosis 1 


NPHS1 


T 


Nerve growth factor 


N<3F 


G 


Nerve growth factor receptor 


NGFR 


G 


Neuraminidase sialidase 


NEU 


T 


Neuregulin 


HGL 


G 


Neuroendocrine convertase 1 


NEC1,PCSK1 


E 


Neurofibromin 1 


NF1 


G 


Neurofibromin 2 


NF2 


G 
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Neuropeptide Y 


NPY 


N 


Neuropeptide Y receptor Y1 


NPY1R 


N 


Neuropeptide Y receptor Y2 


NPY2R 


N 


Neurotensin 


NTS 


N 


Neurotensin receptor 


NTSR1 


N 


Neurotrophin 3 


NTF3 or NT3 


G 


Neutral endopeptidase 




E 


Niemann-Pick disease protein 


NPC1 


T 


Nitric oxide syntliase 1 , N0S1 


N0S1 


E 


Nitric oxide synthase 2, N0S2 


N0S2 


E 


Nitric oxide synthase 3, N0S3 


N0S3 


E 


Notch ligand - jagged 1 


JAG LAGS 


G 


Nucleoside diphosphate kinase-A 


NDPKA 


E 


Oncogene ret 


RET 


G 


Oncogene sis 


PDGFB 


G 


Orexin 


OX 


G 


Orexin 1 receptor 


OX1R 


G 


Orexin 2 receptor 


0X2R 


G 


Ornithine delta-aminotransferase 


OAT 


E 


Ornithine transcarbamoylase 


OTC. NME1 


E 


Oxytocin 


OXT 


N 


Oxytocin receptor 


OXTR 


N 


Paired box homeotic gene 6 


PAX6 


G 


Paired box homeotic gene 8 


PAX8 


G 


Paimitoyl-protein thioesterase 


PPT 


T 


Pancreatic lipase 


PNLIP 


E 


Paraoxonase P0N1 


P0N1 


E 


Paraoxonase P0N2 


P0N2 


E.- 


Paraoxonase P0N3 




E 


Parathyroid hormone 


PTH 


G 


Parathyroid hormone receptor 


PTHR1 


G 


Parathyroid hormone related-peptide 


PTHrP 


G 


Parathyroid hormone-like hormone 


PTHLH 


G 


Peanut-like 1 


PNUTL1 


1 


Peptidylglycine alpha-amidating 


PAM 


E 


monooxygenase 






Peroxidase, salivary 


SAPX 


E 


Peroxisomal membrane protein 3 


PXIV1P.3 


X.. 


Peroxisome biogenesis factor 1 


PEX1 


T 


Peroxisome biogenesis factor 19 


PEX19 


T 


Peroxisome biogenesis factor 6 


PEX6 


T 


Peroxisome biogenesis factor 7 


PEX7 


T 


Peroxisome proliferative activated receptor, 


PPARA 


T 


alpha 






Peroxisome proliferative activated receptor. 


PPARG 


T 


gamma 






P-giycoprotein 1 


PGY1 


T 


P-giycoprotein 3 


PGY3 


T 



wo 99/64627 



PCT/GB99/01780 



715 



Phenylalanine hydroxylase 
Phenylalanine monooxygenase 
Phenylethanolamine N-methyltransferase, 
PNMT 

Phosphodiesterase 1 / nucleotide 
pyrophosphatase 1 
Phosphodiesterase 1 / nucleotide 
pyrophosphatase 2 
Phosphodiesterase 1 / nucleotide 
pyrophosphatases 
Phosphoenolpymvate carboxykinase 
Phosphofructol<inase, liver 
Phosphofructol<inase, muscle 
Phosphoglucomutase 
Phosphoglucose isomerase 
Phosphoglycerate kinase 1 
Phosphoglycerate mutase 2 
Phospholipase A2, group 10 
Phospholipase A2, group 1B 
Phospholipase A2, group 2A 
Phospholipase A2, group 2B 
Phospholipase A2, group 4A 
Phospholipase A2, group 4C 
Phospholipase A2, group 5 
Phospholipase A2, group 6 
Phospholipase C alpha 
Phospholipase C beta 
Phospholipase C delta 
Phospholipase C epsilon 
Phospholipase C gamma 
Phosphomannomutase 2 
Phosphomannomutase-2 
Phosphomannose isomerase- 1, PMI1 
Phosphoribosyl pyrophosphate synthetase 
Phosphorylase kinase deficiency, liver 
Phosphorylase kinase, alpha 1 (muscle) 
Phosphorylase kinase, alpha 2 
Phosphorylase kinase, beta 
Phosphorylase kinase, delta 
Phosphorylase kinase, gamma 2 
Phytanoyl-CoA hydroxylase 
Pineolytic beta-receptors 
Pituitary adenylate cyclase activating peptide 
Pituitary adenylate cyclase activating peptide 
receptor 

Plasminogen activator receptor. Urokinase 
Plasminogen activator, Tissue 
Plasminogen activator. Urokinase 



PAH 

PNMT 

PDNP1 

PDNP2 

PDNP3 

PCK1 
PFKL 
PFKM 

GPl 

PGK1 

PGAM2 

PLA2G10 

PLA2G1B 

PLA2G2A 

PLA2G2B 

PLA2G4A 

PLA2G4C 

PI_A2G5 

PLA2G6^ 

PLCD1 

PLCG1 

PMM2 

PMM2 

MP! 

PRPS1 

PHK 

PHKA1 

PHKA2 

PHKB 

PHKG2 
PHYH 

PACAP 
PACAP1R 

UPAR; PLAUR 
PLAT; TPA 
UPA; PUU 



E 
E 
E 



E 
E 
E 
E 
E 
E 
E 



G 
T 

T 

E 

E 

E 

E 

E- 

E 

E 

G 

E 

N 

N 

S 
E 
E 
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Platelet derived growth factor 


PDGF 


G 


Platelet derived growth factor receptor 


PDGFR 


G 


Poly (ADP-ribose) synthetase 


PARS 


E 


Polycystin 1 


PKD1 


T 


Polycystin 2 


PKD2 


T 


Porphobilinogen deaminase 


HIVIBS 


E 


Potassium inwardly-rectifying channel J1 


KCNJ1 


N 


Potassium inwardly-rectifying channel J11 


KCNJ11 


N 


Potassium voltage-gated channel A1 


KCNA1 


N 


Potassium voltage-gated channel E1 


KCNE1 


N 


Potassium voltage-gated channel Q1 


KCNQ1 


N 


Preoroenkeohalin 


PENK 


N 


Preproglucagon 


GCG;GLP1; GLP2 


G 


Preproglucagon 




T 


Preoroinsulin 




T 


Profibrinolysin 




G 


Progesterone receptor (RU486 binding 


PGR 


G 


receptor) 






Prolactin 


PRL 


G 


Prolactin receptor 


PRLR 


G 


Prolactin releasing hormone 


PRH 


G 


Proliferin 


PLF 


G 


Proline dehydrogenase 


PRODH 


E 


Proline-rich protein BstNl subfamily 1 


PRB1 


s 


Proline-rich protein BstNl subfemily 3 


PRB3 


s 


Proline-rich protein BstNl subfamily 4 


PRB4 


s 


Pro-melanin-concentrating hormone 


PMCH 


G 


Proopiomelanocortin 


POMC 


N 


Prophet of Plt1 


PR0P1 


G 


Prostacyclin synthase 




1 


Prostaglandin (PG) D synthase, 


PGDS 


E 


hematopoietic 






Prostaglandin 15-OH dehydrogenase 


HGPD; PGDH 





Prostaglandin D - DP receptor 
Prostaglandin E1 receptor 
Prostaglandin E2 receptor 
Prostaglandin E3 receptor 
Prostaglandin F - FP receptor 



Prostaglandin 12 receptor 




T 


Prostaglandin IP receptor 




1 


Prostaglandin isomerase 




G 


Prostasin, PRSS8 


PRSS8 


E 


Protease nexin 2 


PN2 


■ E 


Protein kinase B 


PRKB 




Protein kinase C, alpha 


PRKCA 


E 


Protein S 


PR0S1 


1 


Protoporphyrinogen oxidase 


PPOX 


E 


Pterin-4-alpha-carbinolamine 


PCBD 
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PyiToline-5-carboxylate synthetase 


PYCS 


E 


Pyruvate carboxylase 


PC 


E 


Pyruvate decarboxylase 


PDHA 


E 


Pyruvate kinase 


PKLR 


E 


Quinoid dihydropteridlne reductase 


QDPR 


E 


Rathke pouch homeobox, RPX 


RPX 


G 


Relaxin H1 


RLN1 


G 


Relaxin H2 


RLN2 


G 


Renin 


REN 


E 


Replication factor C 


RFC2 


E 


Retinal pigment epithelium specific protein 


RPE65 


S 


(65kD) 






Retinaldehyde binding protein 1 


RLBP1 


T 


Retinoic acid receptor, alpha 


RARA 


G 


Retinotc acid receptor, beta 


RARB 


G 


Retinoic acid receptor, gamma 


RARG 


G 


Retinoid X receptor, alpha 


RXRA 


G 


Retinoid X receptor, beta 


RXRB 


G 


Retinoid X receptor, gamma 


RXRG 


G 


Retinol binding protein 1 




T 


Retinol binding protein 2 




T 


Ribosephosphate pyrophosphokinase 




E 


RIGUI 


RIGUI 


G 


Ryanodine receptor 1, skeletal 


RYR1 


G 


S100 calcium-binding protein A1 


S100A1 


N 


S100 calcium-binding protein A2 


S100A2 


N 


S100 calcium-binding protein A3 


S100A3 


N 


S100 calcium-binding protein A4 


S100A4 


N 


S100 calcium-binding protein A5 


S100A5 


N 


S100 calcium-binding protein A6 


S100A6 


N 


S100 calcium-binding protein AT 


S100A7 


N 


S100 calcium-binding protein A8 


S100A8 


N 


S100 calcium-binding protein A9 


S100A9 


N 


S100 calcium-binding protein B 


S100B . 


N 


S100 calcium-binding protein P 


S100P 


N 


S-adenosylmethionine decarboxylase, AMD 




E 


Salivary amylase, AMY1 




T 


Secretin 


SCT 


.T 


Secretin receptor, SCTR 


SCTR 


T 


Serine hydroxymethyltransferase 


SHMT 


E 


Serotonin N-acetyitransferase 


SNAT 


E 


Serotonin receptor. 5HT1A 


HTR1A 


N 


Serotonin receptor, 5HT1 B 


HTR1B 


N 


Serotonin receptor, 5HT1 C 


HTR1C 


N 


Serotonin receptor, 5HT1D 


HTR1D 


N 


Serotonin receptor, 5HT1E 


HTR1E 


N 


Serotonin receptor, 5HT1 F 


HTR1F 


N 


Serotonin receptor, 5HT2A 


HTR2A 


N 
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Serotonin receptor, 5HT2B 


HTR2B 


N 


Serotonin receptor, 5HT2C 


HTR2C 


N 


Serotonin receptor, 5HT3 


HTR3 


N 


Serotonin receptor, 5HT4 


HTR4 


N 


Serotonin receptor, 5HT5 


HTR5 


N 


Serotonin receptor, 5HT6 


HTR6 


N 


Serotonin receptor, 5HT7 


HTR7 


N 


Serum amyloid A 


SAA 


T 


Serum amyloid P 


SAP 


T 


Sex determining region Y, SRY 


SRY 


G 


Sex hormone binding globulin. SHBG 




T 


Sodium channel, non-voltage gated 1 , alpha 


SCNN1A 


N 


Sodium channel, non-voltage gated 1, beta 


SCNN1B 


N 


Sodium channel, non-voltage gated 1 , 


SCNN1G 


N 


gamma 






Sodium channel, voltage-gated, type 1 , beta 


SCN1B 


N 


polypeptide 




Solute earner family 1 (amino acid 


SLC1A6 


T 


transporter), member 6 






Solute canier family 1 (neutral amino acid 


SLC1A4 


T 


transporter), member 4 






Solute carrier family 10 (sodium/bile acid 


SLC10A1 


T 


cotransporter family),member 1 






Solute carrier family 10 (sodium/bile acid 


SLC10A2 


T 


cotransporter famlly),member 2 






Solute canier family 12, member 1 


SLC12A1 


T 


Solute canier family 12, member 2 


SLC12A2 


T 


Solute carrier family 12, member 3 


SLC12A3 


T 


Solute canier family 14, member 2 


SLC14A2 


T 


Solute carrier family 1 5 (H+/peptide 


SLC15A1 


T 


transporter, intestinal), member 1 






Solute canier family 15 (H+Zpeptide 


SLC15A2 


T 


transporter, kidney), member 2 






Solute canier family 16 (monocarboxylate 


SLC16A1 


T 


transporter), member 1 






Solute earner family 16 (monocarboxylate 


SLC16A7 


T 


transporter), member 7 






Solute carrier family 17, member 1 


SLC17A1 . 


T 


Solute canier family 17, member 2 


SLC17A2 


T 


Solute carrier family 2 (facilitated glucose 


SLC2A1 


T 


transporter), member 1 






Solute canier family 2 (facilitated glucose 


SLC2A2 


T 


transporter), member 2 






Solute canier family 2 (facilitated glucose 


SLC2A3 


T 


transporter), member 3 






Solute carrier family 2 (facilitated glucose 


SLC2A4 


T 


transporter), member 4 






Solute canier family 2 (facilitated glucose 


SLC2A5 


T 
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transporter), member 5 

Solute carrier family 20, member 3 SLC20A3 

Solute carrier family 21 , member 2 SLC21 A2 

Solute carrier family 21 , member 3 SLC21 A3 

Solute carrier family 22, member 1 SLC22A1 

Solute carrier family 22, member 2 SLC22A2 

Solute carrier family 22, member 5 SLC22A5 

Solute carrier family 3 (facilitated glucose SLC3A1 
transporter), member 1 

Solute carrier family 4 (anion exchanger), SLC4A1 
member 1 

Solute carrier family 4 (anion exchanger), SLC4A2 
member 2 

Solute carrier family 4 (anion exchanger), SLC4A3 
member 3 

Solute carrier family 5 (sodium/glucose SLC5A1 
transporter), member 1 

Solute carrier family 5 (sodium/glucose SLC5A2 
transporter), member 2 

Solute carrier family 5 (sodium/glucose SLC5A5 
transporter), member 5 

Solute canier family 5, member 3 SLC5A3 

Solute carrier family 6 (GAMMA- SLC6A1 
AMINOBUTYRIC ACID transporter), member 
1 

Solute carrier family 6 (neurotransmitter SLC6A3 

transporter, dopamine), member 3 

Solute carrier family 6 (neurotransmitter SLC6A2 

transporter, noradrenaline), member 2 

Solute carrier family 6 (neurotransmitter SLC6A4 

transporter, serotonin), member 4 

Solute canier family 6, member 1 0 SLC6A1 0 

Solute earner family 6, member 6 SLC6A6 

Solute carrier family 6, member 8 SLC6A8 

Solute carrier family 7(amino acid SLC7A1 

transporter), member 1 

Solute carrier family 7(amino acid SLC7A2 

transporter), member 2 

Solute cannier family 7(amino acid SLC7A7 
transporter), member 7 

Solute carrier family 8 (sodium/calcium SLC8A1 
exchanger), member 1 

Somatostatin SST 

Somatostatin receptor, SSTR1 SSTR1 

Somatostatin receptor, SSTR2 SSTR2 

Somatostatin receptor, SSTR3 SSTR3 

Somatostatin receptor, SSTR4 SSTR4 

Somatostatin receptor. SSTR5 SSTR5 
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Somatotrophin 
Sorcin 

S0S1 guanine nucleotide exchange factor 

Sperm protamine P1 

Sperm protamine P2 

Sphingomyelinase 

SRY-box 10 

SRY-box11 

SRY-box 3 

SRY-box 4 

SRY-box 9 

Steroid sulphatase 

Steroidogenic acute regulatory protein 
Substance P 
Succinyl CoA synthase 
Sucrase 

Sulfonylurea receptor 
Superoxide dismutase 1 
Superoxide dismutase 3 
Surfeit 1 
T-BOX 1 
T-BOX 3 

Thiolase, perioxisomal 

Thiopurine S-methyltransferase 

Thrombospondin 

Thromboxane A synthase 1 

Thromboxane A2 

Thromboxane A2 receptor 

Thymopoietin 

Thymosin 

Thyrogiobulin 

Thyroid homnone receptor, alpha 
Thyroid homione receptor, beta 
Thyroid peroxidase 
Thyroid receptor auxiliary protein 
Thyroid-stimulating hormone receptor 
Thyroid-stimulating hormone, alpha 
Thyroid-stimulating hormone, beta 
Thyrotropin releasing hormone 
Thyrotropin releasing hormone receptor 
Thyroxin-binding globulin 
Transacylase 
Transcobalamin 2, TCN2 
Transcription factor 1 , hepatic 
Transcription factor 2, hepatic 
Transcription termination factor. RNA 
polymerase 1 
Transferrin 



SRI 

S0S1 

PRM1 

PRM2 

SMPD1 

SOX10 

S0X11 

S0X3 

S0X4 

S0X9 

STS 

STAR 



SUR 

S0D1 

S0D3 

SURF1 

TBX1 

TBX3 

TPMT 

THBS1 

TBXAS1 

TXA2 

TBXA2R 

TMPO 

TG 

THRA 

THRB 

TPO 

TRAP 

TSHR 

TSHA 

TSHB 

TRH . 

TRHR 

TBG 

TCN2 
TCF1 
TCF2 
TTF1 

TF 



G 

T 

G 

G 

G 

E 

G 

G 

G 

G 

G 

E 

T 

N 

E 

E 

G 

E 

E 

G 

G 

G 

E 

E 

G 



G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
T 
E 
T 
G 
G 
G 
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Transferrin rsceDtor 


1 rKU 


G 


Transforrnino arowth fartr^r hpta 9 


1 vJrDZ 


G 


Transforminn arowth fartnr hpta inritirari 




G 


Transformina arowth factor hpta rf^rt^nfnr o 




G 


TransketolasB 


TkT 


E 


Transketolase-like 1 


1 1\ 1 L 1 


E 


Transthyretin 


TTR 


T 


Tubbv-like Drotein 1 


Tl 11 P1 
1 wur^ 1 


G 


Tuberous sclerosis 1 


1 OOJ 


G 


Tuberous sclerosis 2 • 


TQP9 


G 


Tyrosinase 


TVD 
1 Yrx 


E 


Tx/msinase-related nrotpin 1 




E 


Tv/rncinp aminotranQfprsjcp 
1 yiLioiiic? ai 1 iiMLf 11 Cll laid doc? 


TAT 
1 A 1 


E 


1 yiuoiiic^ 1 lyui L/Ayicioc; 


TU 

1 n 


E 


uuicfuiun av/iivdiii ly enzyme, c i 




E 


VJUILjUlLIII piwlCIII iiydoc CO/A 


1 IDCOA 

UbboA 


E 


1 ir^P»rtli iPriQP n\/ronhr^cnhrvr\/jQc^ 
L/Ur lULftjoc pyi upi lUa^i lUi yidbe 




E 


1 IDP^niiiPi ironoc\/lf roncfpracA i 


ugtid, UGT1 


■ E 


UDP-olucuronosvltransfprasp 9 


1 \rxTO 


E 


unouupiiiiy pruic^in i 




T 


uff ivrUupiiiiy {jiuiciM o 


UOro 


T 


1 Irsfp ^viHoco 
uialt; UAiUdlot? 


UUa 


E 






E 


wiiuilic 1 iiui iiJ}Ji lUopi idlo IMriQoe 


UIVirK 


1 


wiiuiiic? 1 nuiiuiJiiuopi idic^ synineiase 


1 IKilDO 


1 




vjALt 


E 


pnimpracp 
cpii 1 ici doc 






I Jmnomhvrinorfpn Hpf*cirhrtv\/laep 
yj\ lyi 11 iVi/yd 1 vjcodi uuAyidoc 


UKUU 


E 


Uteroalobin 




1 


Vasoactive intestinal polypeptide 


VIP 


N 


Vasoactive intestinal polypeptide receptor 


VIPR 


N 


Vasoinhibitory peptide 




G 


Von Hippel-Lindau gene 


VHL 


G 


Werner syndrome helicase 


WRN 


G 


Wolfram syndrome 1 gene 


WFS1 


S 


Xylitol dehydrogenase 




•E 



456. A set of probes, said probes being antibodies or antibody firagments which 
interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 455. 

457. A set according to claim 455 or 456 in which a minority of said probes for listed 
genes are absent. 
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458. A set according to claim 455 or 456 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

459. A set according to claim 455 or 456 in which a limited number of probes are 
replaced by probes for non-listed genes. 

460. A set of probes for a core group of genes according to any of claims 455 to 459 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

461. A set according to any of claims 455 to 460 consisting of probes for members of a 
sub-group of the core group. 

462. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

463 . A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

464. A set according to any preceding claim in which said probes are mass, 
elelctrostatic or fluorescence tagged probes. 

465 .A set according to claim 462 or 463 in which said substrate is a semiconductor 
microchip. 

466. A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 

467. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

468. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

469. A medical device including a set according to any of claims 455 to 467 for use in 
an array for detection of differential gene expression levels. 

470. A method for use in assessing the genomic profile of a patient or individual, 
tlie method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
455) in a target group of genes by hybridising a nucleic acid-containing 
sample fi"om said patient or individual to a set according to any of claims 455 
and 457 to 467 and relating the probe hybridisation pattern to said variations. 

471 . A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 456) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 456 to 467 and relating the probe interaction pattern 
to said variations. 

472. Use of a set or device according to any of claims 455 to 467 for the prognosis 
and management of patients suffering fi-om or at risk of experiencing the 
symptoms and consequences of endocrine and metabolic dysfunction, damage 
or disease. 

473 . Use of a set or device according to any of claims 455 to 467 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 
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474. Use of a set or device according to any of claims 455 to 467 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug. 

475. Use of a set or device according to any of claims 455 to 467 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

476. Use of a set or device according to any of claims 455 to 467 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

477. Use of a set or device according to any of claims 455 to 467 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

478. Use of a set or device according to any of claims 455 to 467 for construction 
of and generation of algorithms for patient and healthcare management. 

479. Use of a set or device according to any of claims 455 to 467 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

480. Use of a set or device according to any of claims 455 to 467 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

481 .Use of a set or device according to any of claims 455 to 467 for predicting 
optimum configuration/management of thereapeutic intervention. 

482. A method according to claim 470 or 471 in which the identification of gene 
variants is indicative of a higher risk of developing the symptoms and 
consequences of endocrine and metabolic dysfunction, damage or disease, for the 
patient or individual. 

483. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop the symptoms and consequences 
of endocrine and metabolic dysfiinction, damage or disease, which method 
comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering fi-om the symptoms and consequences of endocrine and 
metabolic dysfiinction, damage or disease; 

ii) obtaining DNA or RNA or protein samples firom a control group of subjects 
diagnosed as not suffering from the symptoms and consequences of endocrine 
and metabolic dysfunction, damage or disease; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 455 
to 461; 

iv) " calculating the frequencies of these alleles in the samples from i) and ii); . 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results from v) in order to generate a 
model for assessing the risk of developing the symptoms and consequences of 
endocrine and metabolic dysfunction, damage or disease. 

484. A method for assessing whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 483. 

485. A method according to any of claims 470. 471, 483 and 484 wherein at least 
one step is computer-controlled. 
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486. An assay suitable for use in a method according to any of claims 470, 471, 483 
and 484; said assay comprising means for determining the presence or absence 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 455 to 461in a biological sample. 

487. A fomiatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms and consequences of endocrine and 
metabolic dysfunction, damage or disease; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 455 or 457 to 461 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms and consequences of endocrine and metabolic 
dysfunction, damage or disease. 

488. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing the symptoms and consequences of endocrine and 
metabolic dysfunction, damage or disease; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 456 to 461 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
the symptoms and consequences of endocrine and metabolic 
dysfunction, damage or disease. 

489. A set of probes according to claim 455, wherein the probes are selected fi-om 
the group consisting of oligonucleotides and polynucleotides. 



490.A set of nucleotide probes for detecting relevant variants (mutations and 

polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to headaches: said probes being 
complementary to DNA and RNA sequences of said group of genes; 
characterised in that said group is a core group of genes consisting of 
substantially all of the following: 
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491. A set of probes, said probes being antibodies or antibody fragments which 

interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insenions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 490. 
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492. A set according to claim 490 or 491 in which a minority of said probes for listed 
genes are absent. 

493. A set according to claim 490 or 491 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 
genes. 

494. A set according to claim 490 or 491 in which a limited number of probes are 
replaced by probes for non-listed genes. 

495. A set of probes for a core group of genes according to any of claims 490 to 494 in 
which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 

496. A set according to any of claims 490 to 495 consisting of probes for members of a 
sub-group of the core group. 

497. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

498. A set according to any preceding claim wherein said probes are on a substrate 
which fomis part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

499. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

500. A set according to claim 497 or 498 in which said substrate is a semiconductor 
microchip. 

501 .A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 

502. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

503. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

504. A medical device including a set according to any of claims 490 to 502 for use in 
an array for detection of differential gene expression levels. 

505. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
490) in a target group of genes by hybridising a nucleic acid-containing 
sample from said patient or individual to a set according to any of claims 490 

. and 492 , to 502 and relating the probe hybridisation pattern to said variations. 

506. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 491) in a target group of genes by interacting an expressed-protein- 
containing sample from said patient or individual with a set of probes 
according to any of claims 491 to 502 and relating the probe interaction pattern 
to said variations. 

507. Use of a set or device according to any of claims 490 to 502 for the prognosis 
and management of patients suffering from or at risk of developing a 
headache. 
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508. Use of a set or device according to any of claims 490 to 502 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

509. Use of a set or device according to any of claims 490 to 502 for predicting likely 
therapeutic response and adverse events following the intake of a specific drug. 

510. Use of a set or device according to any of claims 490 to 502 for predicting 
likely patterns of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

511. Use of a set or device according to any of claims 490 to 502 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

512. Use of a set or device according to any of claims 490 to 502 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

513. Use of a set or device according to any of claims 490 to 502 for construction 
of and generation of algorithms for patient and healthcare management. 

514. Use of a set or device according to any of claims 490 to 502 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations. 

515. Use of a set or device according to any of claims 490 to 502 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

516. Use of a set or device according to any of claims 490 to 502 for predicting 
optimum configuration/management of thereapeutic intervention. 

517. A method according to claim 505 or 506 in which the identification of gene 
variants is indicative of a higher risk of developing a headache for the patient 
or individual. 

518. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop a headache, which method 
comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering fi-om headaches; 

ii) obtaining DNA or RNA or protein samples fi-om a control group of subjects 
diagnosed as not sufTering from the headaches; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 490 
to 496; 

iv) calculating the firequencies of these alleles in the samples fi-om i) and ii); 

v) comparing the fi-equencies of these alleles in i) and ii); 

vi) ' performing a statistical analysis on the results fi*om v) in order to generate a 

model for assessing the risk of developing a headache. 

519. A method for assessing whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 518. 

520. A method according to any of claims 505, 506, 5 1 8 and 5 1 9 wherein at least 
one step is computer-controlled. 

521 . An assay suitable for use in a method according to any of claims 505, 506, 
518 and 519; said assay comprising means for determining the presence or 
absence of relevant polymorphic variants of the core group of genes as defined 
in any of claims 490 to 496 in a biological sample. 
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522. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing a headache; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 490 or 492 to 496 in a sample of human DNA; 

ii) reagents for use in the detection process 

ii) readout indicating the probability of a patient or individual developing a 
headache. 

523. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing a headache; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
group of genes as defined in any of claims 491 to 496 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing a 
headache. 

524. A set of probes according to claim 490, wherein the probes are selected firom 
the group consisting of oligonucleotides and polynucleotides. 

525. A set of nucleotide probes for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes which relate to sexual dysfunction; said 
probes being complementary to DNA and RNA sequences of said group of genes; 
characterised in that said group is a core group of genes consisting of 
substantially all of the following: 

KEY TO TROTEIN FUNCTION' COLUMN 
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SEXUAL DYSFUNCTION GENE LIST HUGO gene Protein 

symbol function 

1 1 beta hydroxysteroid dehydrogenase 2 HSD1 1 B2 E 

Acetylcholinesterase ACHE E 

Activin G 

Adenylate cyclase 1 ADCY1 E 

Adenylate cyclase 2 ADCY2 E 

Adenylate cyclase 3 ADCY3 E 

Adenylate cyclase 4 ADCY4 E 

Adenylate cyclase 5 ADCY5 E 
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CYP2F1 CYP2F1 E 

CYP2J2 CYP2J2 E 
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526. A set of probes, said probes being antibodies or antibody fragments which 
interact with specific expressed proteins encoded by gene sequences of a group of 
genes, said probes being for detecting relevant variants (mutations and 
polymorphisms), e.g. nucleotide substitutions (missense, nonsense, splicing and 
regulatory), small deletions, small insertions, small insertion deletions, gross 
insertions, gross deletions, duplications, complex rearrangements and repeat 
variations in a target group of genes; characterised in that said group is a core 
group of genes consisting of substantially all of the genes defined in claim 525. 

527. A set according to claim 525 or 526 in which a minority of said probes for listed 
genes are absent. 

528. A set according to claim 525 or 526 in which a limited number of additional 
probes are present together with substantially all of the probes for the listed 

' genes. 

529. A set according to claim 525 or 526 in which a limited number of probes are 
replaced by probes for non-listed genes. 

530. A set of probes for a core group of genes according to any of claims 525 to 529 
in which each gene to be probed is substantially similar (greater than 85% 
homologous) in sequence to the respective member of the core list of genes. 
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531. A set according to any of claims 525 to 530 consisting of probes for members of 
a sub-group of the core group. 

532. A set according to any preceding claim in which said probes are in the form of an 
array and are spatially arranged at known locations on a substrate. 

533. A set according to any preceding claim wherein said probes are on a substrate 
which forms part of or consists of one or more chip plate(s), for use in a chip 
assay for detection of said gene variants. 

534. A set according to any preceding claim in which said probes are mass, 
electrostatic or fluorescence tagged probes. 

53 5. A set according to claim 532 or 533 in which said substrate is a semiconductor 
microchip. 

536. A set according to any preceding claim for use in a biological assay for detection 
of said gene variants. 

537. A set according to any preceding claim for use in the measurement of 
differential gene expression levels. 

538. A medical device including a set according to any preceding claim for use in 
an assay for detection of said gene variants. 

539. A medical device including a set according to any of claims 525 to 537 for use in 
an array for detection of differential gene expression levels. 

540. A method for use in assessing the genomic profile of a patient or individual, 
the method comprising testing for and detecting the presence or absence of 
DNA or RNA encoding the relevant structural variants (as defined in claim 
525) in a target group of genes by hybridising a nucleic acid-containing 
sample from said patient or individual to a set according to any of claims 525 
and 527 to 537and relating the probe hybridisation pattern to said variations. 

541. A method for use in assessing the the genomic profile of a patient or 
individual, the method comprising testing for and detecting the presence or 
absence of DNA or RNA encoding the relevant structural variants (as defined 
in claim 526) in a target group of genes by interacting an expressed-protein- 
containing sampile fi-om said patient or individual with a set of probes 
according to any of claims 526 to 537 and relating the probe interaction pattern 
to said variations. 

542. Use of a set or device according to any of claims 525 to 537 for the prognosis 
and management of patients suffering fi-om or at risk of developing sexual 
dysfimction. 

543 . Use of a set or device according to any of claims 525 to 537 for predicting likely 
therapeutic response and adverse events following therapeutic intervention. 

544. Use of a set or device according to any of claims 525 to 537 for predicting likely ' ' 
therapeutic response and adverse events following the intake of a specific drug. 

545. Use of a set or device according to any of claims 525 to 537 for predicting 
likely pattems of symptom clusters (symptom profiles) in disease and the 
likelihood of subsequent, contingent, disease or symptoms. 

546. Use of a set or device according to any of claims 525 to 537 for general health 
screening, occupational health purposes, healthcare planning on a population 
basis and other healthcare management utilisations. 

547. Use of a set or device according to any of claims 525 to 537 for the 
development of new strategies of therapeutic intervention and in clinical trials. 

548. Use of a set or device according to any of claims 525 to 537 for construction 
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of and generation of algorithms for patient and healthcare management. 

549. Use of a set or device according to any of claims 525 to 537 for modelling or 
assessing the impact of diseases or healthcare management strategies on 
individuals, groups, patient cohorts or populations 

550. Use of a set or device according to any of claims 525 to 537 for modelling, 
assessing or exploring the theoretical impact of diseases and healthcare 
management strategies on individuals, groups, patient cohorts or populations. 

551. Use of a set or device according to any of claims 525 to 537 for predicting 
optimum configuration/management of thereapeutic intervention. 

552. A method according to claim 540 or 541 in which the identification of gene 
variants is indicative of a higher risk of developing sexual dysfunction for the 
patient or individual. 

553. A method for generating a model to assess whether a patient or individual or 
population or group is or are likely to develop sexual dysfunction which 
method comprises: 

i) obtaining DNA or RNA or protein samples from patients or individuals 
diagnosed as suffering from sexual dysfunction; 

ii) obtaining DNA or RNA or protein samples from a control group of subjects 
diagnosed as not suffering from the sexual dysfunction; 

iii) analysing the samples obtained in i) and ii) to identify the polymorphic 
variations encoded in the core group of genes as defined in any of claims 525 
to 531; 

iv) calculating the frequencies of these alleles in the samples from i) and ii); 

v) comparing the frequencies of these alleles in i) and ii); 

vi) performing a statistical analysis on the results fix3m v) in order to generate a 
model for assessing the risk of developing sexual dysfunction. 

554. A method for assessmg whether a given subject will be at risk of developing 
symptoms, which comprises comparing said subject's genotype with a model 
generated by the method of claim 553. 

555. A method according to any of claims 540, 541, 553 and 554 wherein at least 
one step is computer-controlled. 

556. An assay suitable for use in a method according to any of claims 540, 541, 553 
and 554; said assay comprising means for determining the presence or absCTce 
of relevant polymorphic variants of the core group of genes as defined in any 
of claims 525 to 53 1 in a biological sample. 

557. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing sexual dysfunction; said kit comprising: 

i) means for testing for the presence or absence or DNA or RNA encoding 
relevant polymorphic variants of the core group of genes as defined in 
claim 525 or 527 to 531 in a sample of human DNA; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
sexual dysfunction. 

558. A formatted assay technique (kit) for use in assessing the risk of a patient or 
individual developing sexual dysfunction; said kit comprising: 

i) means for testing for the presence or absence of proteins encoded by the 
core group of genes and/or relevant polymorphic variants of the core 
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group of genes as defined in any of claimis 526 to 53 1 in an expressed- 
protein-containing human sample; 

ii) reagents for use in the detection process 

iii) readout indicating the probability of a patient or individual developing 
sexual dysfunction. 

559. A set of probes according to claim 525, wherein the probes are selected from 
the group consisting of oligonucleotides and polynucleotides. 
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SCHIZOPHRENIA 



Nonadherence is common, 
especially if padents do not 
collaborate in their choice 
of treaimeat 



Assess efficiency and 
tolerance with recognised 
rating scaJes, eg BPRS. PANSS, 
ESRS. LUNSERS 



Avoid neuroleptic, polypharmacy 
- oral + depot are rarely necessary 

Consider early use of shoit term 
clonazepam if sedation is required 
in acute psychosis 



Few data to support the use of high- 
dose neuorlepdcs. Do not exceed 
recoDunended dose for 'atypical' drugs 



Some support for the use of clozapme 
plasma levels - aim for a pre-dose 
level of 350 meg per litre 



Standard oral neuroleptic 
(eg chloiproniazine or halopendol) 
at standsrd doses 

Asses over at least 4 weeks 



Efleetive 



Totemcd 



Continue with oral therapy or 
change to depot to assure 
adherence to therapy 



tnetlccavc Not tokmei 



Change to different class of oral 

neurolepdc at standard doses 
Try 'atypical' drug.or sulpiride if 
first drug poorly tolerated 
Try 'atypical* if EPSE are severe or 
if negative symptoms predominate 

Assess over at least 4 weeks 



befTective 



E.Tccdvc 



-5> 



Tolerated 



Continue with oral therapy or 
change to depot to assure 
adherence to therapy 



Not tolenscd 



Consider augmenting with liihium 
(if schizoaffective), benzodiazepines 
(to sedate) or carbamazepine (for 
agression or as a mood stabiliser) 

Assess over at least 4 weeks 



Eifecrfvc 



Toleraied 



Continue to reviwe need 
regularly. Long term therapy 
with benzodiazepines not 
recommended 



Inef&cdve Not tolerated 

V 



Consider increasing dose of 
neuroleptic 
iMay exceed 5iVF limited if Royal 
College guidelines followed - 
TPR/ECG. etc (See BNF) 

Assess over at least 4 weeks, but 
no loiter than 3 mondis 



Eflfective 



ToJcraied 



If measured improvement, 
document in notes and 
continue, ?with depot 
Review frequently. 



Not toiemed 



Chat^e to clozapine 
Give dose of 400 mg daily+ 

Assess over at least 6 months 



Ineffective 



ESective 

>j 

Tolerated 



If measured improvement, 
continue at reduced dose 



Not 



Perform complete drug history 
Review diagnosis 
Consider withdrawing all 
(inefifective).drugs and give most 
effective drug previously 
prescribed at lowest dose 



wo 99/64627 



2/2 



PCT/GB99/01780 



DEPRESSION 



DEPRESSION 



1 History of depressive illness? L- 



Yes 



: Antidepressant effective in the past?!- 



No 



No 



Yes 



! Anv medical contraindications? 



Yes 



I No 
^ 



Use same drug again for 
appropriate duration 



-> Sedation desired? 



:No 



Yes 



Cardiac problems? 
Epilepsy? 



Try non-sedating 
tricylcics (such as 
imipramine) or SSRJs 
(such as fluoxetine) 



:no 



Yes 



Try sedative tricylcic 
; such as amitriptyline 



j Failed to respond ^ 

: to one drua? -x^ 



; Avoid tricylcics as far as possible ; 
-i Preferably use SSRIs + 
I short course of benzodiazepine : 



Has the patient taken the 



drug for 6 weeks? 



Yes 



j Was patient given 
I optimum dose? 



I Yes 



Try antidepressant from 
a different class 



No 



Try 6-8 weeks at optimal dose i 
~ ; (such as tricylclics 150 mg/day) j 



No 



No response 
after 4 weeks 



L 



I 



-> Seek specialist advice 
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(57) Abstract 

The present iDveotioQ defines a DNA protein-bindiDg assay useful for screening fibtaries of synthetic or biological compounds for Aeir 
ability to bind DNA test sequences. The assay is versatile in that any number of test sequences can be tested by placing the test sequence 
adjacent to a defined piotein-binding screening sequence. Binding of molecules to these test sequence changes the binding characteristics 
of the protein molecule to its cognate binding sequence. When such a molecule binds die test sequence the equilibrium of the DNAiprotein 
complexes is disturbed, generating changes in die concentration of free DNA probe. Numerous exemplary target test sequences (SEQ ID 
N0:1 to SEQ ID NO:600) are set fordi. The assay of die present invention is also useful to chanu:tecize the preferred binding sequences 
of any selected DNA-binding molecule. 
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